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1.0  INTRODUCTION 


Fort  Belvoir  is  a  permanent  United  States  Army  installation  located  about  fifteen  miles  south  of 
Washington,  D.C.,  in  Fairfax  County,  Virginia.  The  facility  consists  of  offices,  research  and 
training  facilities,  family  housing  and  barracks. 

The  Energy  Savings  Opportunity  Survey  (ESOS)  for  Fort  Belvoir  is  a  project  to  improve  energy 
efficiency  of  the  buildings  by  analyzing  selected  energy  conservation  opportunities  (ECOs) 
indicate^  in  the  scope  of  work  and  making  recommendations  for  other  ECOs  which  may  be 
applicable. 

This  project  is  funded  under  the  National  Energy  Conservation  Policy  Act  (NECPA).  ESOS 
projects  have  the  prime  objective  of  evaluating  energy  conservation  opportunities  (ECOs)  in 
quest  of  meeting  the  goals  of  the  NECPA,  the  Army  Energy  Plan  and  the  Department  of 
Defense  Energy  Management  Plan. 

This  study  constitutes  the  final  submittal  and  includes  the  project  criteria  and  the  methodology 
used  for  conducting  this  analysis  and  programming  documentation  for  selected  projects.  The 
study  also  includes  an  ECIP  analysis  summary  for  each  ECO  that  was  evaluated. 

Engineering  services  for  this  project  are  being  provided  by  Engineering  Applications 
Consultants,  P.C.  under  Contract  No.  DACA  31-89-C-0198  for  the  Department  of  the  Army, 
Baltimore  District  Corps  of  Engineers. 

Significant  assistance  and  cooperation  has  been  provided  by  the  Coips  of  Engineers  and  the  user 
agency  for  this  analysis.  EAC  wishes  to  extend  special  appreciation  to  Mr.  James  Hawk  for  his 
cooperation  and  guidance,  which  has  contributed  to  the  development  of  this  study. 
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2.0  PROJECT  SUMMARY  AND  RECOMMENDATIONS 


This  study  contains  the  findings  of  the  Energy  Savings  Opportunity  Survey  at  Fort  Belvior, 
Virginia,  and  is  based  on  the  field  survey,  discussions  with  the  users  and  the  operating  personnel 
and  the  review  of  drawings  whenever  available.  Volumes  I  and  II  of  this  study  contain  the 
project  criteria,  methodology,  building  narrative  and  programming  documentation.  Volumes  III 
and  IV  contain  calculations  and  back-up  data. 

The  project  criteria  lists  environmental  conditions  within  the  buildings  and  climatic  data 
applicable  to  the  project  site.  Included  under  project  criteria  are  fuel  rates,  incentives  offered 
by  Virginia  Power  for  implementing  energy  conservation  opportunities,  economic  life  of  the 
improvements  and  discount  factors. 

The  methodology  section  of  this  study  contains  a  description  of  energy  saving  opportunities 
considered  under  this  survey  and  the  procedures  for  calculating  the  energy  savings.  The 
recommended  ECO’s  have  been  prioritized  by  taking  synergism  into  account. 

Ten  buildings  in  the  Belvoir  Research  Development  and  Engineering  Center  (building  series  300) 
were  analyzed  for  summer  steam  usage.  These  buildings  use  steam  during  summer  for  the  re¬ 
heat  type  air  conditioning  system  and  for  the  domestic  hot  water  system.  Of  the  four  alternatives 
considered,  individual  low  pressure  steam  boilers  located  in  each  builiding  for  summer  use  had 
the  highest  SIR  of  11.6  and  the  quickest  payback  of  2.1  years  at  a  cost  of  approximately 
$575,000,  exclusive  of  design  cost.  This  ECO  is  recommended  for  implementation  based  on 
the  ECIP  analysis  and  is  estimated  to  save  30,459  Mbtu  and  $192,150  annually. 

The  Control  Tower  (Building  1359)  at  Davison  Air  Field  is  over  forty  years  old.  The  building 
has  a  poor  envelope  and  its  heating  and  cooling  system  provides  poor  environmental  conditions 
for  the  occupants.  The  operation  of  the  building’s  heating  and  cooling  system  was  modeled 
using  a  computer  program.  A  number  of  ECOs  were  analyzed  by  taking  into  consideration  the 
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interaction  of  the  ECOs.  The  following  ECOs  are  recommended  for  implementation  with 
synergistic  effects  accounted  for. 


ECO 

COST 

SIR 

PAYBACK 

Radiator 

Control 

Valves 

$  945 

3.3 

3.7  Yr. 

Ceiling 

Insulation 

$  530 

3.2 

4.7  Yr. 

Weather 

Stripping 

$  723 

1.7 

2.5  Yr. 

Night 

Setback 

$1,188 

1.4 

7.5  Yr. 

Reflectors 

$  768 

1.3 

6.2  Yr. 

The  implementation  of  these  ECOs  at  a  total  cost  of  $4,154  will  result  in  savings  of  $700  per 
year. 

Insulating  of  the  exterior  walls  was  also  evaluated  for  Building  1359,  although  economically  not 
feasible,  it  is  recommended  for  implementation  with  the  objective  of  improving  the  comfort  of 
the  occupants.  The  installation  of  the  insulation  will  improve  the  performance  of  the  heating  and 
cooling  system  by  providing  a  sealed  envelope  as  well  as  increasing  the  useful  life  of  the 
building. 

The  installation  of  a  diesel  or  gas  generator  at  Substation  505A  was  analyzed  for  peak  shaving 
of  electric  demand  and  participation  in  standby  generation  program  with  Virginia  Power.  None 
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of  the  options  meets  the  ECIP  non-energy  qualification  test,  or  the  payback  criteria  of  other  non- 
ECIP  programs. 

General  Officers’  Quarters,  Dogue  Creek  Housing,  and  Rossell  Village  currenUy  have  oil  heat. 
General  Officers’  Quarters  and  Rossell  Village  also  have  oil-fired  domestic  hot  water  heaters, 
while  Dogue  Creek,  has  electric  water  heaters.  Woodlawn  Village  currently  has  electric  heat 
pumps  and  electric  water  heaters.  All  of  the  above  housing  units  have  been  evaluated  for 
conversion  to  gas. 

Northern  Virginia  Gas  has  agreed  in  priciple  to  install  exterior  gas  distribution  piping  at  no  cost 
to  the  Government.  The  Government  and  the  gas  company  should  conclude  negotiations  for  the 
extension  of  the  gas  lines.  The  analysis  includes  cost  of  curb  to  housing  unit  gas  lines  to  the 
Government.  Conversion  to  gas  is  economically  feasible  for  Dogue  Creek  Housing  and  is 
recommended  for  implementation  based  on  ECIP  analysis. 


Cost 

Energy  Saved 

Housina  Area 

W\SIOH 

Total  (MBTU) 

SIR 

Payback 

Dogue  Creek 

$205,446 

-23 

3.84 

2.9 

For  Dogue  Creek  it  has  been  assumed  that  the  conversion  can  be  implemented  in  conjuction  with 
Project  No.  24566,  the  design  of  which  is  underway  by  the  Norfolk  District  Corps  of  Engineers. 
This  conveersion  will  result  in  savings  of  $73,160  per  year.  The  fuel  conversion  in  other 
housing  areas  is  not  feasible  for  they  were  evaluated  as  "stand  alone"  projects. 

As  a  part  of  this  project,  a  number  of  buildings  were  surveyed  for  other  potential  ECO’s.  These 
ECO’s  are  not  included  in  the  Scope  of  Work  for  this  survey  for  evaluation.  However,  the 
following  ECOs  are  recommended  for  further  consideration  for  the  300  area  buildings.  These 
ECOs  are  likely  to  result  in  a  substantial  energy  savings  to  the  post. 
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•  Install  missing  pipe  and  equipment  insulation  in  the  buildings  identified  in  the  narrative. 

•  Evaluate  the  air  distribution  system  for  reducing  outside  air  and  supply  air. 

•  Evaluate  the  installation  of  night  setback  and  heating  water  temperature  reset. 

•  Lower  the  temperature  of  domestic  hot  water. 

•  Evaluate  the  reset  of  multi-zone  unit  hot  deck  temperature. 

•  Evaluate  lighting  in  selected  buildings  for  energy  related  retrofit. 


3.0  BUILDmGS’ DESCRimON 


The  scope  of  work  of  this  Energy  Savings  Opportunity  Survey  includes  the  following  buildings: 

307,  309,  317,  327,  331,  334, 

357,  362,  363,  365,  505A,  1359 

All  buildings  in  the  300  series  are  of  brick  masonry  construction.  They  range  in  area  from 
approximately  16,500  square  feet  each  in  buildings  317  and  334  to  about  64,100  square  feet  in 
building  331.  The  buildings’  usage  includes,  but  is  not  limited  to,  combinations  of  office  areas, 
laboratories  and  workshops.  Building  505A  is  an  electrical  substation  serving  0-99,  200,  400 
and  500  areas.  Building  1359  is  the  Aircraft  Control  Tower  at  the  Davison  Army  Airfield  and 
is  a  seven  level  steel  structure  with  metal  panel  walls.  It  has  a  gross  area  of  2,870  square  feet. 
All  the  buildings,  except  505 A,  are  heated  and  cooled.  Cooling  requirements  are  met  by 
packaged  chillers  in  each  building.  Some  buildings  have  DX  systems  and  roof-top  packaged 
units.  Heating  and  service  hot  water  requirements  of  buildings  are  generally  met  by  reducing 
the  high  pressure  steam  from  the  building  332  central  plant.  Lighting  is  mostly  fluorescent. 

In  addition,  the  following  housing  areas  are  also  included  for  study  of  fuel  conversion: 

General  Officers' Quarters  Buildings  1-19,  21-60 

(59  units) 

Rossell  Village  Buildings  401-419,  421,  423-432 

(30  buildings,  60  units) 

Dogue  Creek  Buildings  900-944 

(45  buildings,  270  units) 

Woodlawn  Village  Buildings2600-2608, 2610-2656, 2660-2688, 

(143  buildings,  444  units)  2700-2708,  2710-2720,  2730-2740,  2750- 

2761,  2770-2776,  2780-2787) 

The  General  Officers’  quarters  have  oil-fired  steam  boilers  and  hot  water  heaters,  whereas 
Rossell  Village  units  have  oil-fired  hot  water  boilers  and  hot  water  heaters.  The  Dogue  Creek 
housing  units  have  oil-fired  warm  air  furnaces  and  Woodlawn  Village  area  has  electric  heat 
pumps.  Both  areas  have  electric  water  heaters. 


4.0  ENERGY  CONSUMPTION 
4.1  Annual  Energy  Used 

An  analysis  for  an  energy  conservation  project  requires  determination  of  existing  energy-usage 
pattern.  However,  in  the  absence  of  any  individual  metering  and  due  to  a  limited  scope  of  the 
project,  the  following  baseline  energy  consumption  has  been  established  only  for  the  affected 
systems  in  the  respective  buildings. 

PRESENT  ENERGY  USAGE 

Buildings  MBTU/Yr 

300  Area  97,222 

900-944  (Dogue  Creek)  16,340 

1359  (Control  Tower)  470 

TOTAL  114,032 
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4.2  Source  Energy  Used 


The  following  table  summarizes  the  baseline  energy  consumption: 


FUEL 

SITE  ENERGY 

SOURCE  ENERGY 

COST 

MBTU/YR 

MBTU/YR 

$/YR 

Electricity 

5,364 

5,364* 

96,938+ 

Residual  Fuel  Oil 

96,063 

128,724** 

894,475 

Distillate  Oil 

12,605 

12,605 

93,655 

Total 

114,032 

146,693 

1,085,068 

*  Based  on  ECIP  guidance  of  25  April  1988  (Purchased  Electric  Power) 

**  Based  on  site  energy  conversion  of  1,000  btu/lb.  (TM  5-838-2)  and  source  energy 
conversion  of  1,340  btu/lb.  (ECIP  guidance) 

*  Includes  demand  charges 
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5.0  ENERGY  CONSERVATION  ANALYSIS 


5.1  Energy  Conservation  Opportunities  (ECOs)  Investigated 

The  energy  conservation  opportunities  for  each  building  are  identified  in  the  Scope  of  Work  for 
this  project.  These  opportunities  are  discussed  below. 

Summer  Steam  Evaluation 

The  objective  of  this  evaluation  is  to  investigate  the  economic  feasibility  of  providing  the 
buildings  listed  with  an  alternate  source  of  steam  during  the  non-heating  months.  These 
buildings  are  307,  309,  317,  327,  331,  334,  357,  362,  363,  and  365  in  the  Belvoir  Research, 
Development  and  Engineering  Center.  Four  alternatives  have  been  considered,  as  follows: 

1.  Install  a  new  boiler  at  the  central  heating  plant  #332  to  handle  only  the  summer  load  allowing 
the  large  boiler  to  be  shut  down. 

2.  Install  a  new  boiler  at  each  building  for  summer  load  allowing  central  heating  plant  #332  to 
be  shut  down. 

3.  Install  a  new  steam  and  condensate  main,  sized  for  summer  load,  from  the  central  heating 
plant  #1422  to  the  300  area  distribution  system  allowing  the  central  plant  #332  to  be  shut  down. 

4.  Install  a  new  steam  and  condensate  main,  sized  for  year-round  load,  from  the  central  heating 
plant  #1422  to  the  300  area  allowing  the  central  plant  #332  to  be  permanently  closed. 
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The  purpose  of  this  analysis  is  to  evaluate  the  feasibility  of  using  a  diesel  generator  to  shave  off 
electric  demand  and  thus  reduce  demand  charges  year  round.  The  diesel  generator  will  be 
installed  at  the  site  of  the  existing  Substation  505  A.  Two  options  were  conceptualized  for 
analysis  for  using  the  generator. 

Option  A:  Peak  Shaving  -  Use  generator  during  on-peak  hours  to  reduce  electrical 

demand. 

Option  B:  Standby  Generators  -  Participate  in  Virginia  Power  Standby  Generator 

Program,  under  rate  schedule  MSSG. 

Computer  Model 

The  Aircraft  Control  Tower  at  the  Davison  Army  Airfield,  Building  1359,  was  targeted  for 
computer  modelling  for  its  enegy  usage  and  energy  savings  from  the  energy  conservation 
opportunities  (ECOs)  to  be  identified.  The  following  ECOs  were  identified  and  investigated. 

1.  Wall  Insulation 

It  is  proposed  to  add  2"  wall  insulation  (R-11)  by  installing  an  exterior  wall  insulation  system 
to  improve  the  U-value  for  the  wall  assembly  from  0.4  to  0.074  Btu/hr-SF-®F. 

2.  Roof/Ceiling  Insulation 


Six  inches  of  batt  insulation  will  be  installed  above  the  suspended  ceiling  to  provide  additional 
R-19  insulation.  The  U-value  will  improve  from  0.22  to  0.0425  Btu/hr-SF-°F. 


3. 


Replace  Single  Glazed  Windows  with  Double  Glazed  Windows 


Most  of  the  existing  windows  in  this  building  are  single-glazed.  These  windows  will  be  replaced 
with  double-glazed  windows,  which  will  improve  the  fenestration  characteristics,  namely  U- 
value  from  1.0  to  0.58  and  glass  factor  from  1.0  to  0.9. 

4.  Weatherstripping 

It  is  assumed  that  weatherstripping  will  plug  the  cracks  and  gaps  and  reduce  infiltration  into  the 
building. 

5.  Night  Setback 

The  building  does  not  have  any  night  setback  controls.  Under  this  ECO,  time  clock  controls 
will  be  provided  for  the  HVAC  systems  to  save  energy  during  the  unoccupied  period. 

6.  Radiator/Unit  Heat  Control  Valves 

Free  flow  of  steam  in  the  radiator  and  unit  heater  causes  overheating.  Control  valves  are 
proposed  to  cut-off  steam  when  a  preset  temperature  (68°F.)  is  reached. 

7.  Reflectors 

The  fluorescent  light  fixtures  on  the  third  floor  are  open  type  fixtures.  It  is  proposed  to  install 
reflectors  to  generate  savings  in  lighting  and  cooling  costs.  However,  heating  costs  will  increase 
by  a  small  margin. 
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8.  Occupancy  Sensor 


Lights  in  the  conference  room  on  the  sixth  floor  stay  on  for  a  large  period  of  time.  An 
occupancy  sensor  will  turn  the  lights  off  when  not  required.  Installation  of  reflectors  will  result 
in  energy  savings  in  lighting  and  cooling  but  will  result  in  marginal  increases  in  heating  energy. 

Fuel  Conversion 

The  investigation  focussed  on  conversion  of  existing  fuel,  oil  or  electricity,  to  natual  gas  for 
heating  and  service  hot  water  needs  in  the  833  residential  units  in  the  following  housing  areas. 


Existing 

Proposed 

General  Officers ’Quarters 

Oil-fired  boilers 

Gas-fired  boilers 

(59  units) 

&  water  heaters 

and  water  heaters 

Rossell  Village 

Oil-fired  boilers 

Gas-fired  boilers 

(60  units) 

and  water  heaters 

and  water  heaters 

Dogue  Creek 

Oil-fired  furnaces 

Gas-fired  furnaces 

(270  units) 

&  electric  water  heaters 

and  water  heaters 

Woodlawn  Village 

Heat  pumps  and 

Gas-fired  furnaces 

(444  units) 

electric  water  heaters 

and  water  heaters. 

The  conversion  to  gas-fired  equipment  involves  extending  new  gas  lines 

1  to  these  areas. 

5.2  Recommended  ECOs 

The  feasibility  of  each  ECO  was  determined  on  the  basis  of  energy  savings  calculations  (taking 
into  account  synergistic  effects),  investment  cost  estimates,  and  life  cycle  cost  analysis.  Savings 
to  investment  ratio  (SIR)  of  unity,  or  greater,  for  an  ECO  qualifies  it  for  implementation. 
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6.0  ENERGY  AND  COST  SAVmGS 


The  following  table  presents  the  estimated  energy  usage  patterns  and  costs  before  and  after  the 
implementation  of  the  recommended  ECOs. 


Existing 
Energy  & 
Cost 

Energy  and  Cost  After 
Implementation  of 
ECOs 

Savings  After 
Implementation 

% 

Savings 

Site  Energy  Consumption 

Electricity  Mbtu 

5,364 

1,097 

79.5 

4,267 

Natural  Gas  Mbtu 

— 

16,308 

(16,308) 

Distillate  Fuel  Oil  Mbtu 

12,605 

19,702 

(56) 

(7,097) 

Residual  Fuel  Oil,  Mbtu 

96,063 

46,410 

51.7 

49,653 

Total  Mbtu 

114,032 

83,517 

26.7 

30,515 

Source  Energy  Consumption 

Total  Mbtu 

146,693 

99,296 

30.2 

47,397 

Energy  Costs 

Per/year 

$1,085,068 

$652,662 

39.4 

$432,906 
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Energy  Usage  by  Fuel 


I  Electricity 


Mil  Natural  Oaa 


111  Distillate  Oil  B  Residual  Oil 


140 

120 

100 

80 

60 

40 

20 

0 


MBTU 


114.032 


Baseline  After  ECOs 
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7.0  ENERGY  PLAN 


The  following  categories  of  programs  are  available  for  the  recommended  ECOs: 

Energy  Conservation  Investment  Program  (ECIP):  This  program  is  for  projects  which  have  a 
construction  cost  estimate  greater  than  $200,000,  a  savings  to  investment  ratio  (SIR)  greater  than 
one  and  a  simple  payback  period  of  eight  years  or  less. 

Productivity  Tapital  Investment  Programs  (PCIP):  The  projects  that  do  not  qualify  for  ECIP 
fall  into  the  category  of  Productivity  Capital  Investment  Programs  (PCIP).  The  following 
categories  of  PCIP  programs  are  available  for  the  recommended  ECOs: 

1 .  Quick  Return  in  Investment  Program  (QRIP) :  This  program  is  for  projects  which 
have  a  total  cost  of  less  than  $100,000  and  a  simple  payback  period  of  two  years 
or  less.  Three  year  procurement  (AMMO  and  OP  A)  appropriations  are  available 
for  this  program. 

2.  Productivity  Enhancing  Capital  Investment  Program  (PECIP).  This  program  is 
for  projects  which  have  a  cost  greater  that  $100,000  and  a  simple  payback  period 
of  four  years  or  less.  Projects  under  this  program  must  be  pre-identified  two 
fiscal  years  in  advance. 

3.  OSD  Productivity  Investment  Funding  (OSD  PIF).  This  program  is  for  projects 
which  have  a  cost  greater  that  $100,000  and  simple  payback  period  of  four  years 
or  less.  The  projects  under  this  program  require  MCA  funding.  Because  of  the 
difficulty  in  obtaining  MCA  funding,  implementation  under  this  program  has  not 
been  considered. 

Considering  the  availability  of  the  above  programs,  the  following  packages  have  been  prepared. 
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ECIP- 


Installation  of  oil-fired  boilers  and  water  heaters  in  the  300  area  will  qualify 
under  this  program  as  under: 


Cost  (Incl.  SIOH) 

ECO  Description  FY  1991  Program  Ygy  1993 

Install  oil-fired  boilers  in  buildings 
307,  309,  317,  327,  331,  357,  362,  and  363 

and  water  heaters  in  buildings  334  and  365  $575,562  $600,291 

The  annual  savings  will  be  30,459  Mbtu  and  a  cost  savings  of  $192,500. 

PECIP-  Replacement  of  oil-fired  furnaces  and  electric  water  heaters  with  gas-fired 
furnaces  and  water  heaters  in  the  900  area  (Dogue  Creek)  will  qualify  under  this 
program. 


Cost  (Incl.  SIOH) 

ECO  Description  FY  1991  Program  Year  1993 

Replace  oil-fired  furnaces  and  electric 
water  heaters  with  gas-fired  furnaces  and 
domestic  water  heaters  in  270  housing 

units  in  the  9(X)  area  (Dogue  Creek).  $205,446  $214,280 

The  annual  energy  savings  will  be  negative,  but  due  to  the  change  in  fuel,  the  cost  savings  will 
be  $73,150  per  year. 
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Low  Cost  Projects  -  The  energy  conservation  opportunities  (ECOs)  determined  feasible  for 
Building  1359  (Control  Tower)  maybe  implemented  at  low  cost. 

ECO  Description  Cost  (incl.  SIOH) 

Install  radiator  control  valves,  ceiling  $4,154 

insulation,  weatherstripping,  night  set¬ 
back  controls,  and  fixture  reflectors  in 
Building  1359. 


The  energy  savings  will  be  79  Mbtu  and  $700  annually. 
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8.0  PROJECT  CRITERIA 


The  analyses  of  the  building  energy  usage  and  the  estimated  reduction  in  the  energy  usage  due 
to  the  implementation  of  the  proposed  energy  conservation  opportunities  are  based  on  the  criteria 
set  forth  here. 

8.1  Outdoor  Conditions 

Based  on  publication  TM  5-785,  Engineering  Weather  Data,  the  following  outdoor  conditions 
have  been  assumed; 

Summer  9()°  F  DB/75°  WB 

Winter  12°  F 

8.2  Indoor  Conditions 

The  indoor  conditions  have  been  selected,  following  the  guidelines  of  MIL-HDBK-1 190,  Facility 
Planning  and  Design  Guide,  based  on  primary  activity  within  a  building.  The  indoor 
temperatures  have  been  assumed  as  under: 

Summer  75°  F  DB 

Winter  68°  F  DB 

The  hours  of  operation  and  occupancy  levels  are  based  on  information  obtained  from  the  Post 
and  data  collected  during  field  visits  to  various  buildings. 

8.3  Fuel  Rates 

Fuel  rates  used  for  the  analysis  were  obtained  from  the  Fort  Belvoir  Facilities  Division  and 
utility  companies  and  are  included  in  Appendix  B. 
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8.3.1  Electricity 


For  electricity,  Virginia  Power’s  Schedule  MS  for  Federal  Government  installations  has  been 
used,  with  the  additional  input  of  -$0.00093/KWH  as  fuel  adjustment  factor  (effective  since 
April,  1990).  For  Federal  Government  installations,  Virginia  Power  also  offers  an  incentive 
program.  Schedule  MSSG.  This  program  provides  credit  for  on-site  generation  of  electric  power 
when  requested  by  the  power  company.  The  credit  is  $6.00/month  for  each  kW  of  applicable 
generation.  The  participant  is  notified  no  less  than  four  hours  prior  to  the  requested  generator 
operation.  The  operation  of  generators  is  not  required  more  than  once  per  day,  125  hours  per 
season  or  200  hours  per  year. 

8.3.2  Natural  Gas 

The  natural  gas  rates  used  in  the  calculations  are  based  on  the  average  cost  at  Fort  Belvoir.  The 
gas  is  supplied  by  Northern  Virginia  Gas  at  a  rate  of  $0.5329/therm.  This  rate  was  provided 
by  the  base  Facilities  Division. 

8.3.3  Other  Rates 

Based  on  the  recent  data  available  from  the  facility,  the  following  factors  have  been  used  for 
calculations: 

Data  Factor  Source 


Rate  Charged 

by  Central  Plant  =  $9.97/1000  lb.  of  steam  Base  Facilities 

Site  Energy 

Conversion  Factor  =  1,000  btu/lb.  of  steam  TM  5-838-2 

Source  Energy 

Conversion  Factor  =  1,340  btu/lb.  of  steam  ECIP  Guidance 
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Data 

Factor 

Source 

DistiUed  Oil  (#2) 

= 

$1. 03/gallon 

Base  Facilities 

Residual  Oil  (#5  oil) 

z= 

$0.99/gallon 

Base  Facilities 

8.4  Economic  Life 

As  stipulated  in  the  Energy  Conservation  Investment  Program  (ECIP)  guidelines,  economic  lives 
have  been  based  on  the  lesser  of  25  years  or  the  useful  life  of  the  ECO.  The  remaining  lives 
of  the  buildings  are  assumed  to  exceed  25  years.  The  useful  lives  of  ECOs  are  based  on  ECIP 
guidelines  and  ASHRAE  1991,  HVAC  Applications. 

8.5  Discount  Factors 

The  Uniform  Present  Worth  (UPW)  factors  published  for  Region  3  by  the  Department  of  Energy 
(DOE)  under  the  Federal  Energy  Management  Program  (FEMP)  have  been  used  in  accordance 
with  the  guidance  for  the  Energy  Engineering  Analysis  Program  (EEAP). 
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9.0  METHODOLOGY 


9.1  Data  CoUection  and  Correlation 

A  great  deal  of  emphasis  was  placed  upon  gathering  data  for  the  energy  consuming  systems  of 
the  buildings  and  their  operating  characteristics. 

9.1.1  Drawings  and  Other  Documents 

An  earnest  effort  was  made  to  locate  drawings,  specifications,  shop  drawings,  cut-sheets  and  any 
other  documents  which  could  provide  information  regarding  the  existing  equipment,  buildings’ 
operating  characteristics  and  operating  procedures.  Also,  data  for  operating  hours  and 
occupancies  was  requested  from  the  Fort  Belvoir  Facilities  Division;  and,  with  its  help, 
maintenance  and  operating  personnel  were  interviewed  to  arrive  at  a  realistic  understanding  of 
the  buildings’  systems. 

9.1.2  Field  Surveys 

Engineering  teams  were  organized  to  conduct  field  surveys.  The  team  members  were  well 
prepared  for  this  work  by  in-office  study  of  drawings  and  other  documents  and  briefing  by  the 
team  leader  before  starting  the  field  work.  Suitable  forms  for  field  data  were  prepared  to  make 
sure  that  comprehensive  data  was  collected  efficiently  and  that  there  was  no  unnecessary 
interruption  of  the  occupants’  work.  The  surveys  covered  building  envelope,  building  operation, 
occupancies  and  energy-consuming  items  like  computers,  appliances,  lighting  and  mechanical 
systems.  Whenever  possible,  the  survey  teams  took  the  opportunity  to  discuss  with  the 
occupants  the  working  characteristics  of  their  respective  areas. 

This  data  was  collated  and  checked  for  any  deficiencies  or  discrepancies  and  was  corrected  either 
by  checking  drawings,  by  further  discussions  with  the  operating  personnel,  or  by  additional  field 
visits. 
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9.2  Computer  Simulation 


The  calculation  of  energy  consumption,  where  required,  was  obtained  by  computer  simulation 
using  E20-n.  E20-n,  Hourly  Analysis  Program  (HAP)  has  been  developed  by  Carrier 

Corporation.  As  its  name  implies,  the  program  performs  hourly  calculations  based  on  weather 
data.  As  with  any  such  program,  to  obtain  a  reasonably  accurate  simulation,  certain  assumptions 
were  made  to  adapt  the  field  data  for  program  input.  Some  of  the  assumptions  were  general, 
while  others  were  specific  to  each  building. 

General  Assumptions 

The  following  general  assumptions  were  made  for  all  buildings  where  computer  simulation  was 
used: 

•  U-values  for  the  walls  and  roof  systems  were  either  calculated  fi'om  data  collected 
in  the  field,  or  from  information  on  the  drawings. 

•  Holidays  were  considered  to  have  the  same  characteristic  loads  as  Sundays. 

•  Schedules  for  various  loads  like  lighting,  people,  and  heat  producing  equipment 
were  based  on  field  observations,  interviews  with  operating  personnel  and 
common  practice  in  the  industry. 

•  Plant  data  has  been  obtained  from  field  observations  and  manufacturer’s  catalogs. 

•  Ventilation  data,  supply  air  temperatures  and  other  data  have  been  obtained  from 
drawings  and  adjusted  for  each  building  as  necessary. 

•  Based  on  the  interviews  with  operating  personnel  and  field  observations,  none  of 
the  buildings  have  night  set-back  in  operation. 
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•  Indoor  design  temperatures  are  based  on  MIL-HDBK-1190. 

•  Outdoor  design  temperatures  are  based  on  TM5-785  as  under: 

Summer:  90°  F  DB/75°  F,  WB 

Winter:  12°  F  DB 

•  The  infiltration  rate  has  been  calculated  based  on  ASHRAE  1989. 

•  The  cooling  kW/ton  for  each  system  has  been  obtained  from  manufacturer’s 
catalogs  and,  in  case  of  non-availability,  is  based  on  ASHRAE  guidelines. 

9.3  Slimmer  Steam  Use  Evaluation 

Certain  buildings  in  the  Belvoir  Research,  Development  and  Engineering  Center  require  summer 
steam  for  air  conditioning  reheat  and  domestic  hot  water  generation. 

The  objective  of  this  evaluation  is  to  investigate  the  economic  feasibility  of  providing  these 
buildings  with  an  alternate  source  of  steam  during  the  non-heating  months.  The  buildings 
considered  for  evaluation  of  summer  steam  requirements  are  307,  309,  317,  327,  331,  334,  357, 
362,  363,  and  365. 

As  indicated  earlier,  all  available  drawings  were  acquired  and  studied,  followed  by  field  visits 
to  verify  and  update  this  information  as  to  actual  conditions,  equipment,  usage,  occupancy, 
schedule  of  operation,  etc.  The  compiled  information  was  then  used  as  input  for  the  E20-II 
Hourly  Analysis  Program  providing  a  simulation  of  baseline  energy  consumption  for  air 
conditioning  reheat  and  domestic  hot  water  systems  in  each  of  the  ten  buildings.  Additional 
information  was  collected  regarding  the  central  heating  plants  at  Buildings  332  and  1422. 
Facilities  engineering  operating  logs  were  obtained  indicating  actual  steam  produced  and  fuel  oil 
and  makeup  water  expended  on  a  daily  basis.  This,  in  turn,  provides  the  actual  plant  efficiency. 
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Four  alternatives  have  been  considered,  as  follows: 

1.  Install  a  new  boiler  at  the  central  heating  plant  <^332  to  handle  only  the  summer  load 
allowing  the  large  boiler  to  be  shut  down. 

2.  Install  a  new  boiler  at  each  building  for  summer  load  allowing  central  heating  plant 
#332  to  be  shut  down  during  summer. 

3.  Install  a  new  steam  and  condensate  main,  sized  for  summer  load,  from  the  central 
heating  plant  #1422  to  the  300  area  distribution  system  allowing  the  central  plant  #332 
to  be  shut  down. 

4.  Install  a  new  steam  and  condensate  main,  sized  for  year-round  load,  from  the  central 
heating  plant  #1422  to  the  300  area  allowing  the  central  plant  #332  to  be  permanently 
closed. 

Discussions  with  the  base  facilities  personnel  indicated  that  although  summer-winter  system 
changeover  was  on  a  building  by  building  basis,  generally  this  occurred  about  April  15th  and 
October  15th. 

The  first  three  alternatives  allow  the  central  heating  plant.  Building  332  to  be  out  of  operation 
from  mid-April  through  mid-October,  while  the  fourth  alternative  will  allow  the  central  plant 
in  Building  332  to  be  permanently  closed. 

The  savings  in  around-the-clock  expenses  of  operating  personnel,  fuel,  electricity,  etc.,  were 
compared  with  the  initial  investment,  energy  usage,  maintenance,  and  custodial  costs  of  each 
ECO  with  the  engineering  analysis  program  to  determine  qualification  with  ECIP  guidelines. 
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9.4  Peak  Shaving  Generators 


The  purpose  of  this  analysis  is  to  evaluate  the  feasibility  of  using  diesel  or  gas  generators  to 
shave  off  electric  demand  and  thus  reduce  demand  charges  year  round.  The  generator  will  be 
installed  at  the  site  of  the  existing  Substation  505  A.  Two  options  were  conceptualized  for 
analysis  for  using  the  generator. 

Option  A:  Peak  Shaving  -  Use  generator  during  on-peak  hours  to  reduce  electrical 

demand. 

Option  B:  Standby  Generators  -  Participate  in  Virginia  Power  Standby  Generator 

Program  under  rate  schedule  MSSG. 

Each  option  is  discussed  separately  since  implementation  of  one  precludes  the  implementation 
of  the  other. 

Option  A:  Peak  Shaving 

This  option  involves  the  installation  of  a  diesel  generator  to  be  used  during  periods  of  high  on- 
peak  electrical  demand.  The  generator  will  be  located  at  the  site  of  Substation  505  A  and  would 
reduce  electrical  load  by  controlling  one  or  more  of  the  circuits  at  Substation  505  A. 

It  is  important  to  note  that  changes  in  demand  load  at  Substation  505  A  do  not  necessarily 
coincide  with  the  electrical  demand  load  for  the  overall  peak  at  Fort  Belvoir.  Therefore,  any 
changes  in  demand  load  for  Substation  505A  shall  be  made  with  the  objective  of  impacting  the 
overall  electrical  peak  demand  for  the  entire  post. 
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Option  B:  Standby  Generator 


This  option  will  require  Fort  Belvoir’s  participation  in  Virginia  Power’s  standby  generation 
program  under  Schedule  MSSG  for  Federal  Government  Installations  (Appendix  B),  This 
program  allows  a  monthly  credit  of  $6.(X)  per  kW  of  average  capacity  generated  per  month. 
This  program  will  provide  the  post  with  more  flexibility,  since  the  generators  do  not  have  to  run 
every  day,  but  are  required  to  be  available  and  ready  to  run  at  no  less  than  4  hours  notice.  In 
addition,  the  operation  of  the  generators  will  be  limited  to  a  maximum  of  200  hours  per  year, 
125  hours  per  season  and  only  once  per  day. 

9.5  Fuel  Conversion 

The  following  residential  buildings  have  been  analyzed  for  conversion  to  gas-fired  heating 


equipment: 

Existing 

Proposed 

Quarters  1  through  60 

Oil-fired  boilers 

&  water  heaters 

Gas-fired  boilers 

and  water  heaters 

400  area  (Rossell  Village) 

Oil-fired  boilers 

and  water  heaters 

Gas-fired  boilers 

and  water  heaters 

900  area  (Dogue  Creek) 

Oil-fired  furnaces 

&  electric  water  heaters 

Gas-fired  furnaces 

and  water  heaters 

2600  area  (Woodlawn  Village) 

Heat  pumps  and 

electric  water  heaters 

Gas-fired  furnaces 

and  water  heaters. 
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The  conversion  to  gas-fired  equipment  involves  extending  new  gas  lines  to  these  areas.  Energy 
usage  by  the  existing  system  and  proposed  systems,  has  been  simulated  by  utilizing  Carrier’s 
Hourly  Analysis  Program  (HAP).  The  proposed  systems  are  assumed  to  be  equivalent  is 
capacity  to  the  existing  systems. 

For  the  purpose  of  ECIP  analysis,  the  simulated  energy  usage  for  the  existing  systems  has  been 
input  as  energy  savings  and  energy  usage  for  the  proposed  systems  as  the  energy  expended. 
Other  assumptions  are  as  follows: 

•  The  useful  life  of  equipment  is: 

Residential  Boiler  20  Years 

Furnaces  and  Heat  Pumps  15  Years 
Water  Heaters  10  Years 

•  Since  the  ECOs  consist  of  the  replacement  of  water  heater  and  boiler/fumace, 
which  have  different  economic  lives,  the  water  heater  will  be  replaced  again 
during  the  life  of  the  ECOs. 

EAC  has  had  discussions  with  the  gas  company  on  bearing  the  costs  of  installing  gas  lines  to  the 
areas  mentioned  above.  The  gas  company  has  agreed,  in  principle,  to  do  so.  The  evaluation 
analysis  includes  cost  to  the  Government  for  curb  to  the  housing  unit  gas  line  only. 
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10.0  BUILDING  NARRATIVE 


10.1  BuUding  307 

10.1.1  BuQding  Description 

General:  Building  307  is  a  32  foot  high  brick  and  block  structure  with  steel  frame  and  built-up 
roof  over  rigid  insulation  on  steel  deck.  The  building  consists  of  two  full  stories  with  a  4-1/2 
foot  clear  interstitial  utility  space  between  the  floors.  The  building  has  a  gross  area  of 
approximately  19,000  square  feet.  The  building  houses  laboratories  and  offices  for  43 
employees. 

HVAC:  The  building  receives  high  pressure  steam  from  the  central  plant  at  building  332,  which 
is  reduced  lower  pressure  to  serve  two  shell  and  tube  steam  to  hot  water  converters  for  heating. 
Cooling  medium  is  chilled  water  provided  by  packaged  water  chilling  equipment  located  outside 
of  the  mechanical  room.  Three  main  air  handling  units  serve  the  entire  facility  with  conditioned 
air  which  is  reheated.  Laboratory  areas  are  provided  with  individual  room  reheat  coils,  small 
heating  and  ventilating  units  provide  make-up  air  to  fume  hoods  and  the  building  has  a  perimeter 
radiation  system.  Each  air  handling  system  has  a  return  air  fan  and  the  building  has  many  small 
exhaust  fans. 

Domestic  Hot  Water:  Domestic  hot  water  is  being  provided  by  a  steam  to  hot  water  generator 
located  in  the  mechanical  room.  The  steam  control  valve  is  capable  of  supplying  105  Ibs/hr  @ 
5  psig. 

10.1.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  Paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.1.3  Potential  ECOs 


1.  Repair  or  Replace  Steam  Trap 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  uncondensed  steam  is  returned,  not  all  of  the  heat  is  utilized  in  the  building. 
However,  the  heat  of  vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return 
system.  It  is  recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and 
reheat  traps  outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be 
repaired  or  r^laced  as  required.  During  the  survey,  it  was  found  that  the  steam  trap  on  the 
domestic  hot  water  tank  is  not  operating  correctly;  it  may  have  partially  failed  or  may  be 
improperly  sized. 

2.  Reduce  Outside  Air 

According  to  the  mechanical  systems  drawings,  a  minimum  of  8,380  cfm  of  outside  air  is 
provided  to  the  lab.  The  quantity  of  outside  air  was  based  on  the  exhaust  air  from  fume  hoods 
and  other  exhaust  fans.  The  ASHRAE  62-1989  requirement  for  offices  and  labs  is  20  cfm  per 
person.  Typically,  lab  fiime  hoods  exhaust  much  larger  quantities  of  air  than  the  minimum 
required  by  ASHRAE.  Since  the  estimated  number  of  persons  in  the  lab  is  43,  the  minimum 
total  outside  air  quantity  of  860  cfm  is  requested.  Based  on  available  data  from  the  drawings 
and  site  inspection,  fiime  hood  and  miscellaneous  exhaust  fans  remove  17,270  cfm;  about  400 
cfm  per  person.  However,  all  but  one  of  the  fume  hoods  were  off  during  the  site  visit.  In 
addition,  most  of  the  makeup  air  for  the  fume  hoods  is  supplied  by  separate  H&V  units. 
Therefore,  it  is  recommended  that  the  minimum  outside  air  volume  from  the  three  air  handling 
units  be  reduced.  The  quantity  of  air  supplied  to  each  room  with  a  fume  hood  should  ensure 
that  a  negative  room  pressure  is  maintained  to  minimize  the  spread  of  contaminants  throughout 
the  remainder  of  the  building.  Similarly,  offices  and  other  common  areas  should  be  under 
positive  pressure  to  minimize  the  likelihood  of  contaminants  entering  the  rooms. 
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To  implement  this  ECO,  new  dampers  and  damper  controls  will  be  required.  The  air-handling 
and  distribution  system  will  have  to  be  carefully  rebalanced  to  ensure  proper  pressurization  in 
each  room.  The  controls  installed  should  complement  the  use  of  an  economizer  air  control 
system  and  variable  air  volume  or  two  speed  fans.  Additional  changes  to  the  return  air  system 
may  also  be  required  to  balance  the  building  ventilation  system. 

3.  Reduce  Supply  Air 

The  quantity  of  conditioned  air  supplied  to  the  occupied  areas  must  be  sufficient  to  heat  or  cool 
the  space  and  to  ensure  the  rooms  do  not  feel  stuffy.  According  to  the  mechanical  system 
drawings,  approximately  20,000  cfm  is  supplied  to  the  building.  This  does  not  include  the  clean 
room  area.  There  is  no  indication  that  AHU  #1,  #2,  or  #3  were  resheaved  during  the  many 
renovations  of  the  building.  About  one  cfm  per  square  foot  should  be  adequate  to  provide 
proper  cooling  and  heating  if  the  ventilation  system  is  balanced.  The  supply  air  quantity  may 
be  reduced  by  incorporating  a  variable  air  volume  system  or  by  using  two  speed  fans.  The 
volume  of  air  specified  in  the  design  drawings  can  be  reduced  by  about  30  per  cent,  thereby 
reducing  the  fan  energy  needed  to  supply  air  to  the  building.  Fan  energy  savings  may  be 
reduced  by  as  much  as  50  per  cent. 

4.  Shut  Off  Equipment  During  Unoccupied  Periods 

A  review  of  the  lab  operation  and  temperature  requirements  should  be  performed  to  determine 
if  it  is  possible  to  shut  down  one  or  more  of  the  central  systems  for  the  building  during 
unoccupied  periods.  The  use  of  low  and  high  limit  thermostats  will  be  required  and  should 
likely  be  adjusted  to  take  into  account  the  environmental  requirements  of  the  lab  areas. 

Time  clocks  or  an  EMS  controller  (there  is  an  EMCS  control  cabinet  in  the  mechanical  room) 
should  shut  down  all  applicable  fans,  pumps,  and  chillers.  The  savings  firom  this  ECO  will 
result  from  reduced  heat  transfer  through  the  building  envelope,  reduced  ventilation  load  and  the 
reduction  in  equipment  operation. 
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An  override  mechanism  should  be  included  to  ensure  that  personnel  in  the  building  during  non¬ 
duty  hours  can  get  the  necessary  heating  or  cooling.  This  will  require  either  a  switch  or  an 
EMS  operator  phone  that  is  accessible  to  all  personnel. 

5.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  shutting  off  the  heating  and  cooling  systems,  the  use  of  zero  leakage 
dampers  is  recommended.  While  the  HVAC  system  is  bringing  the  building  back  to  normal 
operating  conditions,  the  need  to  heat  or  cool  outside  air  is  unnecessary.  By  installing  low 
leakage  outside  air  dampers  and  controls,  only  the  return  air  in  the  building  needs  to  be 
tempered.  This  ECO  could  also  be  implemented  in  conjunction  with  an  economizer  or  control 
system  to  ensure  cool  air  purging  is  used  rather  than  using  a  chiller  to  bring  the  temperature 
down  to  operating  conditions. 

6.  Economizer  Control 

The  installation  of  an  economizer  control  system  would  reduce  the  cooling  requirements  on  the 
building.  By  using  relatively  cool  outside  air  rather  than  having  to  cool  warmer  return  air,  the 
chiller  may  be  shut  off  or  the  load  reduced. 

7.  Install  Setback  Thermostats  on  Individual  Zones 

If  it  is  determined  that  the  lab  requirements  override  the  ability  to  shut  down  the  air-handling 
units,  the  use  of  individual  zone  setback  thermostats  can  reduce  energy  usage  in  "non-critical" 
areas.  Thus,  office  areas  can  have  the  zone  reheat  valves  operate  on  a  setback  thermostat  while 
labs  operate  under  24  hour  operating  conditions. 
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8. 


Zone  Optimization  for  Reheat  System 


Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  coils  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  the  cold 
deck  is  too  cool  and  the  load  on  the  chiller  can  be  reduced.  The  site  visit  to  the  building  was 
made  when  it  was  cool  outside  and  it  wa  found  that  the  chillers  were  operating.  There  was  no 
indication  that  optimization  controls  were  being  used.  By  installing  optimization  controls,  the 
cold  deck  can  be  reset  to  a  higher  temperature  to  a  higher  temperature  to  minimize  the  amount 
of  cooling  and  heating  required.  Higher  cold  deck  temperature  requires  less  cooling  and  higher 
supply  air  temperature  requires  less  reheating  to  maintain  proper  comfort. 

9.  Variable  Air  Volume  Systems 

Terminal  reheat  systems  generally  represent  excellent  opportunities  for  replacement  with  VAV 
systems.  By  varying  the  quantity  of  air  supplied  to  the  occupied  space,  proper  cooling  is 
provided.  Based  on  the  volume  of  the  air  supplied  to  the  building,  the  quantity  of  supply  is 
adjusted.  As  the  load  decreases,  the  quantity  of  air  supplied  decreases  and  the  fan  energy  usage 
is  reduced. 

Two  items  should  be  considered  prior  to  the  implementation  of  this  ECO.  First,  ensure  that 
minimum  outside  air  requirements  are  met.  Second,  ensure  that  adequate  provisions  for  heating 
are  incorporated  into  the  design. 

10.  Reset  Space  Temperature  and  Humidity 

The  building  does  not  seem  to  require  strict  temperature  and  humidity  control  with  the  exception 
of  a  few  lab  areas.  Space  temperature  can  be  controlled  over  a  wider  range  by  the  use  of  dead 
band  thermostats.  By  allowing  the  space  conditions  to  vary  over  a  larger  comfort  range,  the 
energy  requirements  are  reduced.  Consequently,  this  reduces  both  chiller  and  reheat  loads.  This 
ECO  should  be  performed  in  conjunction  with  the  zone  setback  ECO. 
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11.  Two  Speed  Motors 


The  existing  ventilation  system  was  designed  to  provide  adequate  outside  air  for  a  lab  with 
numerous  fume  hoods.  With  the  present  usage  of  the  building,  the  supply  air  and  outside  air 
quantities  are  in  excess  of  normal  office  requirements.  In  addition,  when  the  existing  fume 
hoods  are  turned  off  (as  they  were  found  during  the  site  visit),  a  large  amount  of  fume  hood 
makeup  air  is  not  required.  Replacement  of  existing  motors  with  two  speed  motors  as  an 
alternative  to  the  variable  speed  drive  option  noted  above  should  also  be  considered.  When  fiime 
hood  exhaust  reaches  a  specified  level,  the  higher  speed  would  be  used.  Under  most  conditions, 
the  lower  speed  would  be  more  than  adequate.  The  reduced  fan  speed  saves  fan  motor  energy 
and  the  cost  od  conditioning  of  the  outside  air. 

It  should  be  noted  that  the  current  ventilation  system  has  supplementary  H«&V  units  to  provide 
makeup  air  for  the  fume  hoods.  Air  supplied  by  these  systems  must  be  taken  into  account  when 
designing  a  new  system. 

12.  Install  High  Efficiency  Motors 

It  is  recommended  that  the  existing  large  motors  be  replaced  with  high  efficiency  motors.  The 
evaluation  for  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of  the 
motor.  For  the  motors  located  in  building  307,  if  the  existing  system  operation  remains 
unchanged  (i.e.;  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the 
immediate  replacement  of  the  motors.  If  the  hours  of  operation  are  reduced  or  the  fans 
resheaved,  the  energy  cost  savings  will  be  decreased.  Under  these  conditions,  it  is 
recommended  that  new  motors  be  replaced  with  high  efficiency  motors  at  failure  or  during  air 
handling  system  upgrade. 
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13.  Raise  Evaporator  (Chilled  Water)  Temperature 


During  the  site  visit,  the  maintenance  staff  indicated  that  chilled  water  is  set  at  a  constant 
temperature.  As  the  cooling  load  is  reduced  from  design  conditions,  the  chilled  water  is  not 
reset  to  compensate  for  reduced  cooling  requirements.  Since  line  losses  are  greater  for  lower 
chilled  water  temperature  as  well  as  the  chillers  run  less  efficiently  at  lower  chilled  water 
temperatures,  a  chilled  water  temperature  reset  controller  would  improve  energy  efficiency. 
Chilled  water  temperature  should  be  reset  based  on  ambient  conditions  or  load. 

14.  Outside  Air  Reset 

A  hot  water  convertor  is  used  for  the  reheat  system.  Based  on  the  mechanical  drawings  and  site 
inspection,  an  outside  air  reset  system  has  not  been  installed.  The  water  temperature  during  the 
site  visit  was  145°  F.  even  though  the  outside  temperature  was  about  50°  F.  During  milder 
periods  of  the  heating  season,  this  causes  overheating  and  unnecessary  line  losses.  It  is 
recommended  that  an  outside  air  reset  controller  be  installed  on  the  hot  water  convertor.  The 
hot  water  temperature  should  be  set  in  accordance  with  the  ambient  air  temperature. 

15.  Install  Valve  Insulation 

Uninsulated  steam  and  condensate  return  valves  allow  heat  to  be  wasted.  The  heat  from  bare 
surfaces  warms  the  unoccupied  mechanical  room  rather  than  providing  heat  to  the  preheat,  hot 
water  convertor,  or  DHW  tanks.  During  the  survey,  it  was  noted  that  at  least  10  valves  in  the 
mechanical  room  were  not  insulated. 

16.  CauUdng 

Caulking  around  the  windows  should  be  evaluated. 
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17.  Lighting  ECOs 


During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (40-50  footcandles)  and  in  work  areas  (100-120  footcandles).  However,  in 
the  hallways,  where  only  every  other  fixture  was  turned  on,  economizing  efforts  were  evident. 
The  following  items  appear  to  have  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  106,  107,  108,  and 
120  are  some  examples. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 

Screw-In  Fluorescent  Lamps:  Incandescent  lamps,  such  as  in  room  1 17,  should  be  replaced  with 
screw-in  fluorescent  lamps. 
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Switching:  In  rcx)ms,  such  as  room  128,  the  switching  arrangement  should  be  checked  and,  if 
necessary,  re-wired  for  additional  flexibility. 
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10.2  Building  309 


10.2.1  BuUding  Description 

General:  Building  309  is  a  reinforced  concrete  structure  with  precast  concrete  double  tee 
subflooring  under  three  inch  concrete  fill.  Exterior  walls  are  face  brick  and  block  with  cavity 
with  some  architectural  stone  fascia.  Roof  over  lab  and  office  area  is  built-up  type  with  two 
inch  rigid  insulation  over  3-1/2"  of  concrete  fill  and  precast  double  tees.  Roof  over  the 
simulator  chamber  is  also  built-up  type  with  two  inch  rigid  insulation  over  1-1/2"  metal  deck  and 
steel  joists. 

The  lab  and  office  area  consists  of  two  floors  and  a  five  foot  clear  utility  space  in  between  with 
cement-asbestos  faced  fiberboard  floor  panels.  Windows  are  single  glazed,  metal  framed  with 
3/4  inch  air  space  and  single  glazed  storm  panels. 

The  simulation  chamber  is  a  fan  shaped  forty-five  foot  high  structure  with  no  windows  and  a 
forty  foot  ceiling  height. 

The  building  has  a  gross  area  of  36,500  square  feet. 

HVAC:  Building  309  is  served  high  pressure  steam  from  the  central  plant  in  Building  332, 
which  is  reduced  to  low  pressure  in  the  mechanical  equipment  room  to  serve  air  handling  unit 
heating  coils,  heating  hot  water  convertor  and  domestic  hot  water  generator.  Building  cooling 
is  provided  by  two  90  ton  packaged  hermetic  reciprocating  liquid  chillers  supplying  chilled  water 
to  air  handling  unit  coils. 

The  building’s  primary  heating  ventilating  and  air  conditioning  requirements  are  met  by  four 
draw  thru  air  handling  systems.  The  air  handling  unit  serving  the  office  area  is  a  multi-zone 
type  with  standard  configuration.  The  unit  serving  the  laboratory  areas  has  a  preheat  and  a 
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cooling  coil  with  individual  room  reheat  coils,  and  the  units  serving  the  computer  areas  and  the 
simulator  chamber  are  also  capable  of  reheat. 

NOTE:  The  AHU  designation  numbers  used  in  the  computer  simulation  are  based  on  the  design 
drawings  and  may  not  match  unit  numbers  in  the  field,  e.g.  office  multi-zone  AHU  is  AHU-1 
in  the  design  documents  and  AHU-3  in  the  field. 

Domestic  Hot  Water:  Domestic  hot  water  is  produced  by  a  low  pressure  steam  to  hot  water 
generator  located  in  the  mechanical  equipment  room.  The  generator  is  vertical  type  with  184 
gallon  capacity.  It  has  a  two  inch  LP  steam  supply  through  a  3/4"  control  valve. 

10.2.2  ECOs  Investigated 

The  steam  usage  curing  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  Paragraph  9.3.  The  results  of  this  evaluation  are  given  in  Paragraph  10.17, 
Summer  Steam  Use  Evaluation. 

10.2.3  Potential  ECOs 

1.  Install  Pipe  and  Valve  Insulation 

Uninsulated  steam  and  condensate  return  lines  allow  heat  to  be  ineffectively  used.  The  heat 
fi'om  uninsulated  surfaces  warms  the  unoccupied  mechanical  room  rather  than  providing  heat  to 
the  preheat  or  reheat  coils.  Small  sections  of  insulation  were  found  to  be  missing  on  the  pipes. 
These  bare  pipes  should  be  insulated.  In  addition,  ten  (10)  valves  in  the  mechanical  room  were 
found  that  were  not  insulated.  These  valves  should  also  be  insulated. 
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2. 


Steam  Trap  Repair  or  Replacement 


Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
The  heat  of  vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It 
is  recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

3.  Reduce  Outside  Air 

According  to  the  mechanical  system  drawings,  a  minimum  of  7,950  cfm  of  outside  air  is 
provided  to  the  offices  and  lab  areas,  not  including  the  simulation  chamber.  The  quantity  of 
outside  air  was  based  on  the  exhaust  air  from  fume  hoods  and  other  exhaust  fans.  ASHRAE  62- 
1989  requirement  for  offices  and  labs  is  20  cfm  per  person.  Typically,  lab  fume  hoods  exhaust 
much  larger  quantities  of  air  than  the  minimum  required  by  ASHRAE. 

Since  the  estimated  number  of  persons  in  the  lab  is  87,  the  minimum  total  outside  air  quantity 
required  is  1,740  cfm.  Therefore,  it  is  recommended  that  the  minimum  outside  air  volume  from 
the  two  air  handling  units  be  reduced  by  about  6,000  cfm.  To  implement  this  ECO,  new 
dampers  and  damper  controls  will  be  required.  The  systems  will  have  to  be  carefully  rebalanced 
to  ensure  proper  pressurization  in  each  room.  The  controls  installed  should  complement  the  use 
of  an  economizer  outside  air  control  system  and  variable  air  volume  or  two  speed  fans.  Other 
changes  to  the  return  air  system  may  be  required  to  balance  the  building  ventilation  system. 

Although  EAC  personnel  was  not  permitted  into  all  rooms  in  the  building  during  the  site  visit, 
it  was  noted  that  a  large  number  of  fume  hoods  had  been  removed.  This  was  based  on  the 
rooms  accessed  and  comments  made  by  the  maintenance  personnel.  However,  if  there  are 
isolated  fume  hoods  located  in  the  building,  the  quantity  of  air  supplied  to  each  of  those  rooms 
should  ensure  that  a  negative  room  pressure  is  maintained  to  minimize  the  spread  of 
contaminants  throughout  the  remainder  of  the  building.  Similarly,  offices  and  other  common 
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areas  should  be  under  positive  pressure  to  minimize  the  likelihood  of  contaminants  entering  the 
rooms. 

4.  Shut  Off  Equipment  During  Unoccupied  Periods 

Since  the  areas  requiring  strict  temperature  and  humidity  control  have  their  own  HVAC  systems 
(computers  and  simulator  rooms),  it  may  be  possible  to  shut  down  the  AHU  #1  and  #2  during 
unoccupied  periods.  Time  clocks  or  an  EMS  controller  should  shut  down  all  applicable  fans, 
pumps,  and  chillers.  Savings  will  be  achieved  due  to  reduction  in  heat  transfer,  shut  off  of 
ventilation  air  and  motors. 

5.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  shutting  off  the  heating  and  cooling  systems,  EAC  recommends  the  use  of 
zero  leakage  dampers  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer  as 
fresh  air  is  not  required  during  warm  up  or  cool  down  cycles.  Thus,  while  the  HVAC  system 
is  bringing  the  building  back  to  normal  operating  conditions,  the  need  to  heat  or  cool  outside  air 
is  unnecessary.  By  installing  low  leakage  outside  air  dampers  and  controls,  only  the  existing 
air  in  the  building  needs  to  be  tempered. 

6.  Economizer  Control 

The  installation  of  an  economizer  control  system  would  reduce  the  mechanical  cooling 
requirements  for  the  building.  By  using  relatively  cool  outside  air  rather  than  having  to  cool 
warmer  return  air,  the  chiller  may  be  shut  off  or  the  load  reduced.  When  the  economizer 
controls  are  added,  dampers  should  also  be  replaced  to  improve  system  efficiency.  The  outside 
air  openings  may  also  have  to  be  increased  in  size  to  accommodate  the  additional  outside  air 
volume.  Similarly,  return  air  system  controls  will  have  to  be  modified  to  coordinate  the 
"purging"  of  inside  air. 
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7. 


Zone  Optimization  for  Reheat  Systems 


Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  coils  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  the  cold 
deck  is  too  cool  and  the  load  on  the  chiller  during  that  period  can  be  reduced.  EAC  inspected 
the  building  on  a  cool  day  and  found  the  chillers  operating.  There  was  no  indication  that  the 
optimization  controls  were  being  used.  By  installing  optimization  controls,  the  cold  deck  is  reset 
to  a  higher  temperature  to  minimize  the  amount  of  cooling  and  heating  required.  Higher  cold 
deck  temperature  requires  less  cooling  and  higher  supply  air  temperature  requires  less  reheating 
to  maintain  proper  comfort.  It  should  be  noted  that  hot  deck  and  cold  deck  optimization  is 
indicated  on  the  mechanical  system  drawings.  However,  based  on  field  data,  it  is  unlikely  that 
this  control  system  is  currently  affective. 

8.  Reset  Space  Temperature  and  Humidity 

The  entire  building  does  not  require  strict  temperature  and  humidity  control.  Therefore,  space 
temperature  can  be  controlled  over  a  wider  range  by  the  use  of  dead  band  thermostats.  By 
allowing  the  space  conditions  to  vary  over  a  larger  comfort  range,  the  energy  requirements  are 
reduced.  Consequently,  this  reduces  both  chiller  and  reheat  loads. 

9.  Install  High  Efficiency  Motors 

EAC  recommends  that  the  existing  motors  be  replaced  with  high  efficiency  motors.  The 
evaluation  of  the  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of 
the  motor.  For  the  motors  located  in  this  building,  if  the  existing  system  operation  remains 
unchanged  (i.e.;  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the 
immediate  replacement  of  the  motors.  New  motors  can  also  to  be  replaced  with  high  efficiency 
motors  at  failure  or  during  air  handling  system  upgrade. 
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10.  Raise  Evaporator  (Chilled  Water)  Temperature 


Maintenance  staff  for  the  building  indicated  that  chilled  water  temperature  is  set  at  a  constant 
temperature.  As  the  cooling  load  is  reduced  from  design  conditions,  the  chilled  water 
temperature  should  be  reset  to  compensate  for  reduced  cooling  requirements.  Since  line  losses 
are  greater  for  chilled  water  at  lower  temperature  and  the  chillers  also  run  less  efficiently  at 
lower  chilled  water  temperature,  a  chilled  water  temperature  reset  controller  would  improve 
energy  efficiency.  Chiller  water  temperature  should  be  reset  based  on  ambient  conditions  and 
load  on  the  building. 

1 1 .  Outside  Air  Reset 

A  hot  water  convertor  is  used  for  booster  coils,  unit  heaters,  and  convectors.  Based  on  the 
mechanical  drawings  and  site  inspection,  an  outside  air  reset  system  has  not  been  installed.  The 
range  on  the  mechanical  plans  for  heating  hot  water  was  160°  F.  to  180°  F.  During  milder 
periods  of  the  heating  season,  this  causes  overheating  and  unnecessary  line  losses. 

It  is  recommended  that  an  outside  air  reset  controller  be  installed  on  the  hot  water  convertor. 
The  heating  hot  water  temperature  would  be  set  in  accordance  with  the  ambient  air  temperature. 

12.  Reduce  Domestic  Hot  Water  Temperature 

The  domestic  hot  water  temperature  was  measured  to  be  approximately  150°  F.  For  hand 
washing  and  similar  functions,  this  represents  both  a  waste  of  energy  and  a  potential  safety 
hazard.  The  hot  temperature  increases  tank  and  line  losses.  It  is  recommended  that  the 
temperature  be  reduced  to  approximately  100°  F,  although  it  will  result  in  increased  water  usage. 
Before  implementing  this  change,  the  adequacy  of  the  hot  water  supply  should  be  considered. 
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13.  Maintenance  of  Air  Handling  Unit  ft\ 


The  filters  were  found  to  be  dirty,  the  controls  were  generally  inoperative,  and  the  fan  belt  guard 
was  missing.  Dirty  filters  reduce  air  flow  and  increase  the  load  on  the  fan  motor.  Inoperative 
controls  do  not  permit  proper  heating  and  cooling,  and  do  not  allow  proper  use  of  outside  air 
during  mild  seasons.  This  can  also  cause  other  problems.  The  missing  belt  guard  is  a  safety 
hazard. 

14.  Maintenance  of  Air  Handling  Unit  §  2 

The  filters  were  found  to  be  dirty  and  the  outside  air  damper  controller  was  inoperative.  Filter 
replacement  should  be  undertaken  and  the  damper  controller  repaired  or  replaced. 

15.  Maintenance  of  Air  Handling  Unit  §  3 

The  unit  has  a  defective  valve  releasing  steam.  The  valve  should  be  repaired  or  replaced. 

16.  Hot  and  Cold  Deck  Reset  on  Multi-zone  Systems 

Air  Handling  Unit  #  3  is  a  multi-zone  unit.  Based  on  the  mechanical  system  drawings  and  the 
general  condition  of  the  controls,  it  appears  that  there  is  no  hot  and  cold  deck,  reset  on  the  unit. 
By  optimizing  the  temperature  of  the  hot  or  cold  deck,  the  minimum  amount  of  air  mixing  is 
required  to  maintain  the  temperature  in  a  zone.  Thus,  by  reducing  the  hot  deck  temperature 
during  mild  periods  of  the  winter  season,  less  by-pass  air  is  required  to  cool  the  zone  supply  air. 

17.  Full  Load  Operation  of  Parallel  Chillers 

The  building  has  two  new  chillers,  each  containing  three  30  ton  compressors.  Currently,  if 
more  than  one  compressor  is  required,  both  chillers  are  operated.  For  example,  if  60  tons  of 
load  is  required,  one  compressor  from  each  chiller  is  operated.  The  use  of  one  chiller  with  two 
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compressors  operating  is  more  efficient  than  operating  two  chillers  with  one  compressor  each. 
By  resetting  the  load  controller  on  the  chillers,  the  efficiency  of  the  chilled  water  system  can  be 
increased. 

18.  Lighting  ECOs 

During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (100  footcandles)  and  in  work  areas  (100-150  footcandles).  The  following 
items  appear  to  have  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Room  212  has  one  such 
application. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors;  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. . 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 
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Replace  Incandescent  Lamps:  Incandescent  lamps,  such  as  in  room  236,  should  be  replaced  with 
screw-in  fluorescent  lamps. 


10.3  Building  317 


10.3.1  Building  Description 

GenCTal:  Building  317  consists  of  a  brick  and  hollow  clay  tile  single  story  structure  with  a  small 
basement  utility  room  at  the  northeast  comer.  The  total  area  of  the  building  is  approximately 
16,500  square  feet.  Built  prior  to  1950,  the  building  currently  is  used  for  laboratories  and 
supporting  office  spaces. 

HVAC:  The  building  utilizes  high  pressure  steam  supplied  from  the  central  plant  for  heating 
and  electricity  supplied  by  Virginia  Power  is  used  for  cooling.  The  main  HVAC  systems  consist 
of  two  package  rooftop  units  and  two  built-up  air  handling  units  and  other  smaller  units 
throughout  the  building.  The  spaces  supplied  by  the  rooftop  units  have  individual  steam  reheat 
coils  and  humidifiers.  The  built-up  air  handlers  serve  most  of  the  remaining  building  area.  One 
unit  serves  three  separate  reheat  zones  and  the  other  unit  serves  five  areas. 

Domestic  Hot  Water:  Building  domestic  hot  water  is  provided  by  a  small  steam  to  hot  water, 
shell  and  tube  type  convertor  with  a  fractional  hot  water  circulation  pump.  This  unit  is  operating 
as  an  instantaneous  water  heater  with  no  storage  and  serves  a  one  inch  hot  water  supply  pipe. 

10.3.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.3.3  Potential  ECO’s 


1.  Install  Pipe  Insulation 

Uninsulated  steam  and  condensate  return  lines  allow  heat  to  be  ineffectively  used.  The  heat  loss 
warms  the  unoccupied  mechanical  room  rather  than  providing  heat  to  the  preheat  or  reheat  coils. 
It  is  estimated  that  8’  of  3/4"  steam  line  and  5’  of  1"  and  5’  of  1-1/2"  condensate  return  lines 
in  the  mechanical  room  are  not  insulated.  These  bare  pipes  should  be  insulated. 

2.  Steam  Trap  Repair  or  Replacement 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  steam  is  returned  uncondensed,  not  all  of  the  heat  is  utilized.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

3.  Reduce  Outside  Air 

According  to  the  mechanical  system  drawings,  a  minimum  of  8,400  cfm  of  outside  air  is 
provided  to  the  laboratory.  The  quantity  of  outside  air  was  based  on  the  exhaust  air  from  fume 
hoods  and  other  exhaust  fans.  ASHRAE  62-1989  requirement  for  offices  and  the  laboratory  is 
20  cfm  per  person.  Typically,  the  fume  hoods  exhaust  much  larger  quantities  of  air  than  the 
minimum  required  by  ASHRAE.  Since  the  estimated  number  of  persons  in  the  lab  is  26,  the 
outside  air  quantity  required  is  520  cfm.  Based  on  available  data  from  the  drawings  and  the  site 
visit;  the  exhaust  fume  hoods  exhaust  2,300  cfm;  about  90  cfm  per  person.  In  addition,  the 
clean  room  has  a  separate  exhaust  system. 
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Therefore,  it  is  recommended  that  the  minimum  outside  air  volume  from  the  two  air  handling 
units  be  reduced  to  about  600-700  cfm.  The  quantity  of  air  supplied  to  each  room  should  ensure 
that  a  negative  room  pressure  is  maintained  to  minimize  the  spread  of  contaminants  throughout 
the  remainder  of  the  building.  Similarly,  office  and  other  common  areas  should  be  under 
positive  pressure  to  minimize  the  likelihood  of  contaminants  entering  the  rooms.  To  implement 
this  ECO,  new  dampers  and  damper  controls  will  be  required.  The  systems  will  have  to  be 
carefully  rebalanced  to  ensure  proper  pressurization  in  each  room.  The  controls  installed  should 
complement  the  use  of  an  economizer  outside  air  control  system  and  variable  air  volume  or  two 
speed  fans.  Other  changes  to  the  return  air  system  may  be  required  to  balance  the  building 
ventilation  system. 

4.  Reduce  Supply  Air 

The  quantity  of  conditioned  air  supplied  to  the  occupied  areas  must  be  sufficient  to  heat  or  cool 
the  space  and  to  ensure  the  rooms  do  not  feel  stuffy.  According  to  the  mechanical  system 
drawings,  approximately  21,000  cfm  is  supplied  to  the  building  except  for  the  clean  room  area. 
Thee  is  no  indication  that  AHU  #  1  and  AHU  #  2  were  resheaved  during  the  various  renovations 
of  the  building.  About  one  cfm  per  square  foot  should  be  adequate  to  provide  proper  cooling 
and  heating  if  the  ventilation  system  is  balanced.  Using  variable  air  volume  or  two  speed  fans 
are  other  alternative  methods  of  achieving  the  supply  air  reductions.  The  volume  of  air  specified 
in  the  design  drawings  can  be  reduced  by  about  20  per  cent,  thereby  reducing  the  fan  energy 
needed  to  supply  air  to  the  building.  Fan  energy  savings  may  be  reduced  by  as  much  as  50  per 
cent. 

5.  Shut  Off  Equipment  During  Unoccupied  Periods 

Since  the  areas  requiring  strict  temperature  and  humidity  control  have  their  own  HVAC  systems, 
it  may  be  possible  to  shut  down  the  central  system  for  the  building  during  unoccupied  periods. 
The  use  of  low  and  high  limit  thermostats  will  be  required  and  should  likely  be  adjusted  to  take 
into  account  the  environmental  requirements  of  the  lab  areas. 


32 


Time  clocks  or  an  EMC  controller  should  shut  down  all  applicable  fans,  pumps,  and  chillers 
when  not  needed.  The  savings  will  result  from  reduced  heat  transfer  through  building  envelope, 
reduced  ventilation  load  and  due  to  reduction  in  equipment  operation.  It  is  important  to  include 
an  override  mechanism  to  ensure  that  personnel  in  the  building  during  non-duty  hours  can  get 
the  necessary  heating  or  cooling.  This  will  require  either  a  switch  or  an  EMCS  operator  phone 
that  is  accessible  to  all  personnel. 

6.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  shutting  off  the  heating  and  cooling  systems,  it  is  recommended  to  use  zero 
leakage  dampers  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer.  Since 
personnel  are  not  occupying  the  building  during  an  unoccupied  period,  outside  air  is  not 
required.  By  installing  low  leakage  outside  air  dampers  and  controls,  only  the  recirculating  air 
in  the  building  needs  to  be  tempered.  This  ECO  should  also  be  implemented  in  conjunction  with 
an  economizer  control  system  to  ensure  cool  air  purging  is  used  rather  than  using  a  chiller  to 
bring  the  temperature  down  to  acceptable  level. 

7.  Economizer  Control 

The  installation  of  an  economizer  control  system  would  reduce  the  cooling  requirements  for  the 
building.  By  using  relatively  cool  outside  air  rather  than  having  to  cool  warmer  return  air,  the 
chiller  may  be  shut  off  or  the  load  on  the  chiller  reduced.  When  the  damper  system  is  replaced, 
economizer  controls  should  also  be  added  to  improve  system  efficiency. 

8.  Relocate  Condensing  Units  Away  from  Outside  Air  Intake 

The  condensing  units  for  the  main  air  handling  units  are  located  very  close  to  the  outside  air 
intake.  During  the  cooling  season,  heat  discharged  from  the  condensing  units  is  being  drawn 
into  the  outside  air  intake.  This  heat  adds  to  the  cooling  load  thereby  requiring  more  cooling 


33 


from  the  chillers  and  heat  rejection  from  the  condensing  units.  It  is  recommended  that  a  low 
cost  air  deflector  be  used  to  deflect  the  air  from  the  building. 

9.  Zone  Optimization  for  Reheat  Systems 

Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  coils  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  it  is  an 
indication  that  the  cold  deck  is  too  cool.  The  site  visit  to  the  building  was  made  on  a  cool  day 
and  the  chillers  were  found  to  be  operating.  There  was  no  indication  that  optimization  controls 
were  being  used.  By  installing  optimization  controls,  the  cold  deck  is  reset  to  a  higher 
temperature  to  minimize  the  amount  of  cooling  and  heating  required.  Higher  cold  deck 
temperature  require  less  cooling  and  higher  supply  air  temperature  require  less  reheating  to 
maintain  proper  comfort. 

10.  Variable  Air  Volume  Systems 

Terminal  reheat  systems  generally  represent  excellent  opportunities  for  replacement  with  VAV 
systems.  By  varying  the  quantity  of  air  supplied  to  the  occupied  space,  proper  cooling  is 
provided.  Based  on  the  volume  of  the  air  supplied  by  the  variable  air  volume  boxes  to  cool  the 
building,  the  volume  of  air  supplied  by  the  air  handling  unit  is  adjusted.  As  the  load  decreases, 
the  quantity  of  air  supplied  decreases  and  the  fan  energy  usage  is  reduced.  There  are  two  major 
considerations  prior  to  installing  this  ECO.  First,  ensure  that  minimum  outside  air  requirements 
are  met.  Second,  ensure  that  adequate  provisions  for  heating  are  incorporated  into  the  design. 

11.  Reset  Space  Temperatures  and  Humidity 

The  building  does  not  require  strict  temperature  and  humidity  control  with  the  exception  of  the 
clean  room  areas.  Space  temperature  can  be  controlled  over  a  wider  range  by  the  use  of  dead 
band  thermostats.  By  allowing  the  space  conditions  to  vary  over  a  larger  comfort  range,  the 
energy  requirements  can  be  reduced.  Consequently,  this  reduces  both  chiller  and  reheat  loads. 
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12.  Two  Speed  Motors 


The  current  ventilation  system  was  designed  to  provide  adequate  outside  air  for  a  lab  with 
numerous  fume  hoods.  Because  of  the  change  in  the  function  of  the  building,  the  supply  and 
outside  air  quantities  are  in  excess  of  normal  office  requirements.  In  addition,  when  the  existing 
fume  hoods  are  turned  off  (as  they  were  found  during  the  site  visit),  the  need  for  the  large 
amount  of  fiime  hood  makeup  air  is  eliminated.  It  is  recommended  that  the  replacement  of 
existing  motors  with  two  speed  motors  as  an  alternative  should  be  investigated.  This  ECO  may 
be  considered  in  lieu  of  conversion  of  the  system  to  VAV  as  noted  above.  When  fume  hood 
exhaust  reaches  a  specified  level,  the  higher  speed  would  be  used.  Under  most  conditions,  the 
lower  speed  would  be  more  than  adequate.  The  reduced  fan  speed  saves  fan  motor  energy  and 
the  conditioning  of  outside  air. 

13.  Install  High  Efficiency  Motors 

It  is  recommended  that  the  existing  motors  be  replaced  with  high  efficiency  motors.  The 
evaluation  of  the  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of 
the  motor.  For  the  motors  located  in  building  317,  if  the  existing  system  operation  remains 
unchanged  (i.e.,  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the 
immediate  replacement  of  the  motors.  As  an  alternative,  it  is  recommended  that  new  motors  be 
replaced  with  high  efficiency  motors  at  failure  or  during  air  handling  system  upgrade. 

14.  Raise  Evaporator  (Chilled  Water)  Temperature 

Maintenance  staff  for  infra-red  lab  buildings  indicated  that  chilled  water  temperature  is  set  at  a 
constant  temperature.  Since  line  losses  are  greater  for  lower  chilled  water  temperature  as  well 
as  chillers  run  less  efficiently  at  lower  chilled  water  temperature,  a  chilled  water  temperature 
reset  controller  would  improve  energy  efficiency.  Chilled  water  temperature  should  be  reset 
based  on  ambient  conditions  and  building  load. 
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15.  Replace  HVAC  Controls 


The  controls  on  the  air  handling  did  not  seem  to  be  functioning  properly  during  the  site  visit. 
For  example,  the  outside  air  dampers  were  entirely  closed  even  though  the  system  was  operating 
and  the  outside  temperature  was  cool  enough  to  warrant  the  use  of  outside  air  cooling.  Also, 
pneumatic  lines  were  found  to  be  cut  and  therefore  not  functioning.  In  conjunction  with  other 
ECO’s  to  be  implemented,  a  complete  replacement  of  the  control  system  for  the  built-up  air 
handling  units  (i.e.;  dampers,  heating  and  cooling  valves,  filter  monitoring,  etc.),  is 
recommended. 

16.  Lighting  ECOs 

During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (100  footcandles)  and  in  work  areas  (150-200  footcandles).  The  following 
items  appear  to  have  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  jn  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  19,  21A,  and  28  are 
some  examples. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. 
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Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  either  ceiling-mounted  or  switch  replacement  occupancy  sensors  should  be 
examined. 
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10.4  Building  327 


10.4.1  Building  Description 

General:  Building  327  is  a  20  foot  high,  brick,  hollow  clay  tile  and  steel  structure  with  a  first 
floor,  center  mezzanine  floor  and  partial  basement.  The  facility  has  a  gross  area  of 
approximately  28,000  square  feet.  This  building  was  built  prior  to  1950  and  is  currently  used 
as  office  space.  In  the  basement,  all  rooms  with  the  exception  of  utility  areas  are  apparently 
used  for  storage.  The  building  is  generally  in  poor  condition. 

HVAC:  Building  327  is  provided  high  pressure  steam  from  the  heating  plant  in  building  332, 
which  is  reduced  to  medium  pressure  to  serve  AHU-1,  2,  3  and  low  pressure  steam  for  heating 
hot  water  convertor.  In  addition,  low  pressure  steam  serves  AHU-4  on  the  roof  and  air  handlers 
in  areas  A  &  B. 

Chilled  water  is  generated  by  a  nominal  150  ton  centrifugal  chiller  with  heat  rejection  by  a 
cooling  tower. 

Air  handlers  2,  3  and  4  are  constant  volume,  constant  discharge  temperature  machines  that 
supply  individual  room  hot  water  reheat  coils.  The  building’s  other  air  conditioning  systems  are 
not  dependent  on  steam  during  the  cooling  season. 

Domestic  Hot  Water:  The  building  is  provided  domestic  hot  water  via  a  small  steam  to  water 
convertor  located  in  a  basement  mechanical  room.  The  hot  water  is  circulated  to  the  building. 

10.4.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.4.3  Potential  ECOs 


1.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  the  steam  is  returned  uncondensed,  not  all  of  the  heat  is  used.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

2.  HVAC  System  Analysis 

According  to  the  maintenance  staff,  the  current  HVAC  system  is  scheduled  for  replacement  in 
the  near  future.  It  is  recommended  that  a  careful  review  of  available  energy  conservation 
techniques  be  performed.  This  includes  the  calculation  of  supply  and  outside  air  requirements, 
temperature  and  relative  humidity  restrictions,  potential  for  shutdown/setback  of  the  air  handling 
units,  reset  of  hot  or  chilled  water,  economizer  controls,  zone  optimization,  VAV,  etc.  The 
analysis  should  include  many  of  the  same  items  listed  elsewhere  in  this  report. 

3.  Install  High  Efficiency  Motors 

It  is  recommended  that  the  existing  large  motors  be  replaced  with  high  efficiency  motors.  The 
evaluation  for  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of  the 
motor.  For  the  motors  located  in  building  327,  if  the  existing  system  operation  remains 
unchanged  (i.e.;  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the 
immediate  rqilacement  of  the  motors.  As  an  alternative,  it  is  recommended  that  new  motors 
should  be  replaced  with  high  efficiency  motors  at  failure  or  during  air  handling  system  upgrade. 


39 


4.  Raise  Evaporator  (Chilled  Water)  Temperature 


The  maintenance  staff  indicated  that  chilled  water  is  set  at  a  constant  temperature.  Since  line 
losses  are  greater  for  chilled  water  at  lower  temperature  and  chillers  run  less  efficiently  at  lower 
chilled  water  temperature,  a  chilled  water  temperature  reset  control  would  improve  energy 
efficiency.  Chilled  water  temperature  should  be  reset  based  on  ambient  conditions  or  building 
load. 

5.  Leaks  in  the  Steam  Pit 

Steam  and  hot  water  leaks  were  noticed  in  the  steam  pit  outside  the  building.  These  must  be 
repaired  for  safety  and  energy  conservation. 

6.  Reduce  Domestic  Hot  Water  Temperature 

The  domestic  hot  water  temperature  was  measured  to  be  approximately  160“  F.  For  hand 
washing  and  similar  functions,  this  represents  both  a  waste  of  energy  and  a  potential  safety 
hazard.  The  high  temperature  increases  tank  and  line  losses.  This  temperature  can  be  reduced 
to  approximately  100“  F.  Reducing  the  temperature  will  result  in  increased  water  usage.  Before 
implementing  this  change,  the  adequacy  of  the  hot  water  supply  should  be  evaluated. 

7.  Lighting  ECOs 

This  building  was  vacant  and  locked,  while  under  extensive  renovation  at  the  time  of  the 
preliminary  lighting  survey.  However,  consideration  should  be  given  to  improve  the  lighting 
system  during  the  renovation. 
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10.5  Building  331 


10.5.1  Building  Description 

General:  Building  331  is  a  steel  and  masonry  structure  with  brick  and  masonry  exterior  walls. 
Roof  construction  is  built-up  type  over  2"  insulation  on  steel  deck  supported  by  bar  joists  on 
steel  beams.  The  building  is  19’-0"  high  with  the  center  section  at  31 ’-0"  for  overhead  crane 
operation.  The  basic  building  had  a  major  addition  in  1946  and  numerous  renovations  over  the 
years.  The  building  has  many  large  single  pane  windows  and  roll-up  doors.  Building  331  is 
currently  housing  a  heating  and  air  conditioning  laboratory,  office  areas,  paint  spray  facility, 
precision  machine  shop  and  materials  handling  areas,  among  others.  The  gross  area  of  building 
331  is  approximately  64,100  square  feet. 

HVAC:  Building  331  receives  high  pressure  steam  from  the  central  heating  plant,  building  332, 
which  is  reduced  to  serve  a  steam  to  hot  water  convertor  for  the  heating  and  A/C  lab.  The 
majority  of  the  building  is  heated  by  steam  unit  heaters  and  the  office  areas  have  steam  fin-tube 
radiation  with  summer  cooling  via  small  DX  type  split  systems.  Steam  is  required  in  summer 
for  HVAC  lab.  and  domestic  hot  water  generation. 

Domestic  Hot  Water:  Building  domestic  hot  water  is  provided  by  a  small  shell  and  tube,  steam 
to  hot  water  convertor,  with  a  small  in-line  circulator  and  no  storage  tank.  This  equipment  is 
located  in  a  small  basement  mechanical  space  midway  along  the  building’s  north  wall. 

10.5.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.5.3  Potential  ECOs,  Maintenance  and  Repair 


1.  Install  Pipe  Insulation 

Uninsulated  steam  and  condensate  return  lines  throughout  the  building  allow  heat  to  be 
ineffectively  used.  The  heat  from  the  bare  pipes  warms  the  unoccupied  mechanical  rooms  and 
other  areas  rather  than  providing  heat  to  coils  or  heating  equipment.  Approximately  50’  of  2" 
steam  line  and  125’  of  1"  condensate  return  lines  in  the  mechanical  room  were  not  insulated. 
Damaged  and  missing  areas  of  pipe  insulation  should  be  replaced. 

Steam  was  blowing  out  of  the  building  from  the  steam  pit  flash  tank.  If  the  condensate  return 
lines  are  insulated,  the  steam  "overflow"  will  increase.  The  increase  will  be  caused  by  the 
reduced  condensation  of  steam  passed  by  bad  traps. 

2.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  uncondensed  steam  is  returned,  not  all  of  the  heat  is  utilized.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  traps  outside 
the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or  replaced  as 
required. 

Based  on  the  steam  pouring  out  of  the  flash  tank,  it  is  likely  that  many  or  most  of  the  traps  are 
defective.  When  the  condensate  return  lines  are  insulated,  the  reduced  condensation  will 
exacerbate  the  problem. 

In  the  shop  area,  the  steam  and  condensate  return  lines  were  insulated  with  asbestos.  The 
asbestos  was  being  removed  and  replaced  with  fiberglass  insulation.  All  lines  should  be 
insulated  at  the  conclusion  of  the  contract. 
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3. 


Reduce  Outside  Air 


ASHRAE  62-1989  requires  offices  and  labs  to  provide  20  cfm  per  person.  The  two  main  office 
areas  had  small  air  handlers  that  may  supply  more  outside  air  than  the  minimum  requirement. 
The  drawings  of  the  existing  air  handling  systems  were  not  available.  Since  air  volume 
measurements  were  not  performed,  the  quality  of  outside  or  supply  air  could  not  be  estimated. 
However,  based  on  the  design  and  operation  of  other  office  areas  reviewed  during  this  study, 
EAC  believes  that  outside  air  reduction  analysis  should  be  performed. 

Assuming  this  ECO  is  applicable  to  either  of  the  air  handling  units,  new  dampers  and  damper 
controls  will  be  required.  The  systems  will  have  to  be  carefully  rebalanced  to  ensure  proper 
pressurization  in  each  room.  The  controls  installed  should  complement  the  use  of  an  economizer 
air  control  system.  Other  changes  to  the  return  air  system  may  be  required  to  balance  the 
building  ventilation  system. 

4.  Reduce  Supply  Air 

The  quantity  of  conditioned  air  supplied  to  the  occupied  areas  must  be  sufficient  to  heat  or  cool 
the  space  and  to  ensure  the  rooms  do  not  feel  stuffy.  As  described  above,  the  data  was  not 
available  to  determine  if  supply  air  volumes  exceeded  that  required  for  the  office  areas.  If  the 
study  for  outside  air  is  performed  as  recommended  above,  the  data  provided  can  be  used  to 
assess  the  potential  to  reduce  the  supply  air  volume.  About  one  cfm  per  square  foot  should  be 
adequate  to  provide  proper  cooling  and  heating  if  the  ventilation  system  is  balanced. 

5.  Shut  Off  Equipment  During  Unoccupied  Periods 

Since  the  areas  requiring  strict  temperature  and  humidity  control  have  their  own  HVAC  systems, 
it  may  be  possible  to  shut  down  the  office  systems  during  unoccupied  periods.  The  use  of  low 
limit  thermostats  will  be  required  to  avoid  pipe  freezing  and  the  inability  of  the  system  to  bring 
the  offices  back  to  normal  occupied  period  room  temperature. 
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Time  clocks  or  an  EMCS  controller  should  shut  down  all  applicable  fans,  pumps,  and  chillers 
when  not  needed.  The  savings  from  this  ECO  will  result  from  reduced  heat  transfer  through 
building  envelope,  reduced  ventilation  load  and  a  reduction  of  equipment  operation  hours. 

It  is  extremely  important  to  include  an  override  mechanism  to  ensure  that  personnel  in  the 
building  during  non-duty  hours  can  get  the  necessary  heating  or  cooling.  This  will  require  either 
a  switch  or  an  EMS  operator  phone  number  that  is  accessible  to  all  personnel. 

6.  Install  Automatic  Setback  Thermostats  on  Unit  Heaters 

The  existing  unit  heaters  have  standard  thermostats  and  manual  on/off  switches.  To  be  certain 
that  the  unit  heaters  are  optimally  used,  install  the  setback  thermostats  "behind"  the  manual 
controls.  Thus,  if  the  control  switch  is  shut  off,  the  unit  heater  will  not  operate.  If  the  switch 
is  left  on,  the  space  temperature  is  controlled  on  a  day/night  setback  schedule.  The  thermostats 
must  be  wired  to  operate  when  the  manual  control  is  turned  off  and  must  have  battery  backup 
to  ensure  proper  operation  after  power  failure.  An  override  mechanism  should  be  provided  to 
ensure  that  personnel  in  the  building  can  get  the  necessary  heating  during  non-duty  periods. 

7.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  shutting  off  the  heating  and  cooling  systems,  it  is  recommended  to  use  zero 
leakage  damper  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer.  When 
the  personnel  are  not  occupying  the  building,  outside  air  is  not  required.  Thus,  while  the  HVAC 
system  is  bringing  the  building  back  to  normal  operating  conditions,  the  need  to  heat  or  cool 
outside  air  in  unnecessary.  By  installing  low  leakage  outside  air  dampers  and  controls,  only  the 
recirculating  air  in  the  building  needs  to  be  tempered.  This  ECO  should  also  be  implemented 
in  conjunction  with  an  economizer  control  system  to  ensure  cool  air  purging  is  used  rather  than 
using  a  chiller  to  bring  the  temperature  down  to  an  acceptable  level. 
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8. 


Economizer  Control 


The  installation  of  an  economizer  control  system  would  reduce  the  cooling  requirements  of  the 
building.  By  using  relatively  cool  outside  air  rather  than  having  to  cool  warmer  return  air,  the 
chiller  may  be  shut  off  or  the  load  reduced.  When  the  damper  system  is  rq)laced,  economizer 
controls  should  also  be  added  to  improve  the  system  efficiency. 

9.  Install  High  Efficiency  Motors 

It  is  recommended  that  the  existing  motors  be  replaced  with  high  efficiency  motors.  The 
evaluation  of  the  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of 
the  motor.  For  the  motors  located  in  building  331,  if  the  existing  system  operation  remains 
unchanged  (i.e.,  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the 
immediate  replacement  of  the  motors.  As  an  alternative,  it  is  recommended  that  new  motors  be 
replaced  with  high  efficiency  motors  at  failure  or  during  an  air  handling  system  upgrade. 

10.  Reduce  Domestic  Hot  Water  Temperature 

The  domestic  hot  water  temperature  was  measured  to  be  approximately  160°  F.  For  hand 
washing  and  similar  functions,  this  represents  both  a  waste  of  energy  and  a  potential  safety 
hazard.  Higher  water  temperature  increases  tank  and  line  losses.  The  temperature  can  be 
reduced  to  approximately  100°  F.  Reducing  the  water  temperature  may  increase  water  usage. 
Before  implementing  this  ECO  the  adequacy  of  the  hot  water  supply  should  be  evaluated. 

10.  Install  Local  Exhaust  System  in  Welding  Area 

The  shop  welding  area  currently  uses  a  large  exhaust  fan  to  remove  welding  fumes.  Although 
large  quantities  of  air  are  exhausted,  clouds  of  fumes  can  still  be  seen  throughout  the  area.  It 
is  recommended  that  a  smaller,  more  effective  exhaust  system  be  installed.  The  new  system 
would  provide  fume  exhaust  at  the  site  of  the  welding.  This  would  not  only  decrease  the  fumes 
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in  the  area,  but  would  decrease  the  air  exhausted  from  the  building.  During  the  heating  season, 
each  cubic  foot  of  air  exhaust  translates  into  a  cubic  foot  of  outside  air  that  requires  heating  to 
a  satisfactory  indoor  temperature. 

12.  Block  and  Insulate  Windows 

A  large  proportion  of  the  exterior  wall  area  has  single  pane  windows.  In  the  high  bay  areas, 
heat  rises  to  the  ceiling  to  be  lost  through  the  low  U-value,  poorly  sealed  windows.  EAC 
suggests  that  an  analysis  be  performed  to  determine  if  a  portion  of  these  windows  be  blocked 
over  with  an  insulated  panel. 

13.  Caulking 

Caulking  around  the  windows  should  be  evaluated. 

14.  Heat  Destratifying  Fans 

Consider  heat  destratifying  fans  for  high  bay  areas  to  circulate  hot  air  towards  the  floor. 

15.  Lighting  ECOs 

The  measured  lighting  level  in  the  work  areas  averaged  about  150  fc  which  is  excessive  by 
Army  guidelines.  The  following  lighting  ECOs,  which  may  have  potential  savings,  were 
identified. 

New  lighting  system:  An  evaluation  should  be  made  for  a  new  lighting  system. 

Delamping:  Delamping  will  provide  energy  savings.  However,  it  would  be  very  noticeable  and 
may  be  undesirable. 
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Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated. 


47 


10.6  Building  334 


10.6.1  Building  Description 

General:  Building  334  is  a  steel  structure  with  12"  thick  solid  masonry  exterior  walls  and  built- 
up  roofing  over  a  steel  deck  supported  by  steel  joists.  The  building  was  originally  built  as  a 
railway  shop  and  is  currently  used  for  temperature  testing,  storage  and  offices  for  SPSA.  The 
office  area  starts  in  the  north  comer  and  runs  down  the  northwest  wall  to  include  four  20  foot 
bays  of  both  first  floor  and  mezzanine.  There  is  a  small  basement,  mechanical  equipment  room 
and  transformer  vault  in  the  building’s  north  comer.  The  building’s  area  is  approximately 
16,500  sq.  ft. 

HVAC:  The  building  is  served  with  high  pressure  steam  from  the  central  plant  building  332. 
The  pressure  is  reduced  in  the  basement  mechanical  room  to  serve  a  heating  hot  water  converter 
and  a  low  pressure  steam  distribution  system  to  unit  heaters.  The  office  area  is  air  conditioned 
by  dual  temperature,  2-pipe  fan  coil  units  served  hot  water  from  the  above  mentioned  convertor 
and  glycol  fi-om  a  liquid  chiller  on  the  northeast  exterior  of  the  building.  Six  window  air 
conditioning  units  are  also  utilized.  In  addition,  a  two  ton  DX  system  was  being  installed  at  the 
time  of  the  site  visit.  The  fan  coil  system  has  a  summer/winter  switch  and  does  not  use  steam 
for  summer  reheat. 

Domestic  Hot  Water:  Domestic  hot  water  is  produced  by  a  U-tube  type  steam  to  hot  water 
convertor  located  in  the  basement  mechanical  room.  The  convertor  functions  as  an  instantaneous 
heater  with  no  recirculating  pump.  This  convertor  is  the  only  item  requiring  summer  use  of 
steam. 
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10.6.2  ECOs  Investigated 


The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 

10.6.3  Potential  ECOs 

1.  Install  Pipe  Insulation 

Uninsulated  steam  and  condensate  return  lines  allow  heat  to  be  ineffectively  used.  The  heat 
from  the  bare  pipes  warms  ceiling  in  the  high  bay  area  rather  than  providing  heat  to  the  unit 
heaters.  It  was  observed  that  at  least  33’  of  3/4"  steam  line  and  2’  of  3/4"  and  20’  of  1-1/2" 
condensate  return  lines  throughout  the  high  bay  shop  were  not  insulated.  These  pipes  should 
be  insulated. 

2.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  steam  is  returned  uncondensed,  not  all  of  the  heat  is  utilized.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  traps  outside 
the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or  rq)laced  as 
required. 

3.  Install  Automatic  Setback  Thermostats  on  Unit  Heaters 

The  existing  unit  heaters  have  standard  thermostats  and  manual  on/off  switches.  Although  the 
building  was  not  surveyed  during  cold  weather,  a  couple  of  the  unit  heaters  were  operating  and 
others  were  manually  shut  off.  To  be  certain  that  the  unit  heaters  are  optimally  used. 
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thermostats  should  be  installed  "behind"  the  manual  controls.  Thus,  if  the  control  switch  is  shut 
off,  the  unit  heater  will  not  operate.  If  the  switch  is  left  on,  the  space  temperature  is  controlled 
on  a  day/night  setback  schedule. 

An  override  mechanism  should  be  provided  to  ensure  that  personnel  in  the  building  can  get  the 
necessary  heating  during  non-duty  period. 

4.  Block  and  Insulate  Windows 

There  are  over  3,100  square  feet  of  single  pane  windows  in  the  high  bay  area.  Most  of  the 
window  area  is  near  the  ceiling  of  the  building.  An  analysis  should  be  performed  to  determine 
if  a  portion  of  these  windows  can  be  blocked  over  with  insulated  panels. 

Note:  EAC  was  not  permitted  in  the  office  section  of  the  building. 
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10.7  Building  357 


10.7.1  Building  Description 

General:  Building  357  is  a  steel  structure  with  brick  and  concrete  masonry  unit  exterior  walls 
and  aluminum  casement  poly-glass  windows.  The  basic  building  stands  35  feet  high  with  a  small 
penthouse  space  12  feet  above  main  roof.  Roof  construction  is  built-up  roofing  over  rigid 
insulation  with  vapor  barrier,  2"  poured  deck,  sub-purlin  and  form  board.  The  facility  consists 
of  two  full  height  levels  with  a  4 ’-6"  clear  interstitial  utility  space  above  each  separated  from 
the  level  served  by  a  removable  panel  floor  system.  Building  357  is  currently  used  as  laboratory 
and  office  space  for  approximately  100  people. 

HVAC:  The  building  is  provided  high  pressure  steam  from  the  central  heating  plant,  in  building 
332,  which  is  reduced  in  the  mechanical  room  to  low  pressure  to  serve  the  heating  hot  water 
convertors  and  the  domestic  hot  water  generator.  In  addition,  a  low  pressure  steam  main  is  run 
around  the  interstitial  utility  space  to  serve  steam  unit  heaters  and  a  few  reheat  coils  for  the 
utility  spaces.  Two  carrier  centrifugal  water  chillers  furnish  chilled  water  to  the  air  conditioning 
system  with  heat  rejected  by  open  type  cooling  towers.  A  large  built-up  air  handling  unit  located 
in  the  mechanical  room  provides  conditioned  air  for  the  entire  building,  which  is  reheated  by 
duct  coils  for  individual  spaces. 

Domestic  Hot  Water:  Domestic  hot  water  is  produced  by  a  low  pressure  steam  supplied  hot 
water  generator  in  the  mechanical  equipment  room.  The  steam  control  valve  has  a  capacity  of 
228  Ibs/hr  of  low  pressure  steam. 

10.7.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.7.3  Potential  ECOs 


1.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  steam  returns  uncondensed,  not  all  of  the  heat  is  used.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

2.  Install  Valve  Insulation 

Uninsulated  steam  and  condensate  return  valves  allow  heat  to  be  ineffectively  used,  the  heat 
from  uninsulated  surfaces  warms  the  unoccupied  mechanical  room  rather  than  providing  heat  to 
the  preheat  or  reheat  coils.  At  least  eight  (8)  valves  in  the  mechanical  room  were  not  insulated. 
Although  there  will  be  only  minimal  energy  savings,  these  valves  should  be  insulated. 

3.  Insulate  Hot  Water  Tank 

The  hot  water  tank  for  the  reheat  system  was  not  insulated.  As  with  the  steam  and  condensate 
return  lines  and  valves,  hot  water  tanks  should  be  insulated. 

4.  Shut  Off  Equipment  During  Unoccupied  Periods 

Strong  consideration  should  be  given  to  shutting  down  the  central  air  handling  unit  during 
unoccupied  periods.  During  the  site  visit,  it  was  found  that  none  of  the  fume  hoods  were 
operating  on  the  first  and  second  floors.  However,  since  the  third  floor  was  not  accessible,  EAC 
was  unable  to  determine  the  need  for  the  central  AHU  to  operate  during  unoccupied  periods. 
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If  separate  systems  exist  to  control  the  lab  operations  on  the  third  floor,  then  system  shutdown 
will  not  likely  have  an  impact  on  lab  operations. 

5.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  shutting  off  the  heating  and  cooling  systems,  EAC  recommends  the  use  of 
zero  leakage  dampers  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer. 
Since  personnel  are  not  occupying  the  building,  during  off  hours  fresh  air  is  not  required.  Thus, 
while  the  HVAC  system  is  bringing  the  building  back  to  normal  operating  conditions,  the  need 
to  heat  or  cool  outside  air  is  unnecessary.  By  installing  low  leakage  outside  air  dampers  and 
controls,  only  the  return  air  in  the  building  needs  to  be  tempered.  This  ECO  should  be 
coordinated  with  the  economizer  system  to  ensure  cool  air  purging  is  used  rather  than  using  a 
chiUer  to  bring  the  temperature  down  to  operating  conditions. 

6.  Reduce  Outside  Air 

According  the  mechanical  system  drawings,  a  minimum  of  24  per  cent  outside  air  is  provided 
to  the  lab.  Based  on  the  full  load  volume  of  107,610  cfm,  fresh  air  entering  the  building  would 
be  nearly  27,000  cfm.  The  quantity  of  outside  air  was  based  on  the  exhaust  air  from  fume 
hoods  and  other  exhaust  fans.  The  ASHRAE  62-1989  requirement  for  offices  and  labs  is  20  cfm 
per  person.  Typically,  lab  fume  hoods  exhaust  much  larger  quantities  of  air  than  the  minimum 
required  by  ASHRAE. 

Since  the  estimated  number  of  persons  in  the  lab  is  100,  the  minimum  total  outside  air  quantity 
is  2,000  cfm.  Based  on  available  data  from  the  drawings  and  site  inspection,  all  exhaust  fans 
for  fume  hoods  and  other  requirements  exhaust  about  37,500  cfm;  about  375  cfm  per  person. 
However,  all  of  the  fume  hood  exhaust  fans  were  not  operating  during  the  site  visit.  Thus,  it 
is  very  important  that  the  variable  inlet  vane  control  system  be  carefully  monitored  to  ensure 
excess  outside  air  is  not  being  heated/cooled. 
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Therefore,  EAC  recommends  that  a  minimum  outside  air  volume  from  the  main  AHU  be 
reduced  to  about  2,000  cfm  with  additional  makeup  air  being  provided  to  maintain  a  balanced 
system  when  fume  hoods  are  operating.  The  quantity  of  air  supplied  to  each  room  with  a  fiime 
hood  should  ensure  that  a  negative  room  pressure  is  maintained  to  minimize  the  spread  of 
contaminants  throughout  the  remainder  of  the  building.  Similarly,  offices  and  other  common 
areas  should  be  under  positive  pressure  to  minimize  the  likelihood  of  contaminants  entering  the 
rooms. 

To  implement  this  ECO,  new  dampers  and  damper  controls  may  be  required.  The  system  will 
have  to  be  carefully  assessed  and  rebalanced  to  ensure  proper  pressurization  in  each  room. 

7.  Reduce  Supply  Air 

The  quantity  of  conditioned  air  supplied  to  the  occupied  areas  must  be  sufficient  to  heat  or  cool 
the  space  and  to  ensure  the  rooms  do  not  feel  stuffy.  According  to  the  mechanical  system 
drawings,  approximately  107,600  cfm  is  supplied  to  the  building.  Typically,  about  one  cfm  per 
square  foot  should  be  adequate  to  provide  proper  cooling  and  heating  if  the  ventilation  system 
is  balanced.  At  two  (2)  cfm  per  square  foot  under  full  load,  the  main  AHU  should  be  able  to 
maintain  proper  space  conditions.  EAC  recommends  that  the  inlet  vane  operation  be  carefully 
monitored  to  ensure  that  no  excess  air  is  heated/cooled. 

8.  Zone  Optimization  for  Reheat  Systems 

Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  cold  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  the  cold 
deck  is  too  cool  and  the  load  on  the  chiller  can  be  reduced.  The  site  visit  was  made  on  a  cool 
day  and  the  chillers  were  found  to  be  operating.  There  was  no  indication  that  optimization 
controls  were  being  used. 
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By  installing  optimization  controls,  the  cold  deck  is  reset  to  a  higher  temperature  to  minimize 
the  amount  of  cooling  and  heating  required.  Higher  cold  deck  temperature  requires  less  cooling 
and  higher  supply  air  temperature  requires  less  reheating  to  maintain  proper  comfort. 

9.  Reset  Space  Temperatures  and  Humidity 

The  entire  building  does  not  require  strict  temperature  and  humidity  control.  Therefore,  space 
temperatures  can  be  controlled  over  a  wider  range  by  the  use  of  dead  band  thermostats.  By 
allowing  the  space  conditions  to  vary  over  a  larger  comfort  range,  the  energy  requirements  are 
reduced.  Consequently,  this  reduces  both  chiller  and  reheat  loads. 

10.  Install  High  Efficiency  Motors 

EAC  recommends  that  the  existing  motors  be  replaced  with  high  efficiency  motors.  The  timing 
of  the  replacement  should  be  based  on  the  annual  hours  of  operation  and  the  size  of  the  motor. 
For  the  motor  sizes  located  in  building  357,  if  the  existing  system  operation  remains  unchanged 

(i.e.;  no  night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the  immediate 

replacement  of  the  motors.  Once  the  hours  of  operation  are  reduced  or  the  fan  resheaved,  the 
energy  cost  savings  are  decreased.  Under  these  conditions,  EAC  recommends  that  new  motors 
be  replaced  with  high  efficiency  motors  at  failure  or  during  AHU  system  upgrade. 

11.  Raise  Evaporator  (Chilled  Water)  Temperature 

Maintenance  staff  for  infra-rad  lab  buildings  indicated  that  chilled  water  temperature  set  at  a 
constant  temperature.  As  the  cooling  load  is  reduced  from  design  conditions,  the  chilled  water 
is  not  reset  to  compensate  for  reduced  cooling  requirements.  Since  line  losses  are  greater  for 
lower  chilled  water  temperatures  and  chillers  run  less  efficiently  at  lower  chilled  water 
temperatures,  a  chilled  water  temperature  reset  controller  would  improve  energy  efficiency. 
Chilled  water  temperatures  should  be  reset  based  on  ambient  conditions  and/or  load  (similar  to 
heating  outside  air  reset  controls). 
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12.  Lighting  ECOs 


During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Anny  guidelines  were 
found  in  hallways  (70-100  footcandles)  and  in  work  areas  (100-150  footcandles).  The  following 
items  appear  to  have  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming;  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  211,  229,  230  are 
some  examples. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 


56 


10.8  Buildm2  362 


10.8.1  Building  Description 

General:  The  original  building  was  built  in  1962  with  an  addition  added  to  the  north  end  in 
1970.  The  building  is  a  steel  and  concrete  structure  with  masonry  exterior  and  is  about  thirteen 
feet  high.  The  original  building  roof  is  built-up  type  over  2"  rigid  insulation  on  a  2"  light 
weight  concrete  slab.  The  addition  has  a  5  ply  built-up  roof  over  2"  rigid  insulation  with  a  1- 
1/2"  steel  deck.  The  roofs  are  supported  by  steel  joists.  There  are  basements  under  the  north 
and  south  sections  which  are  constructed  of  poured  concrete.  The  center  section  of  the  building 
has  a  8"  slab  on  grade  floor.  The  gross  area  is  17,584  sq.  ft.  and  the  building  is  currently  used 
as  a  laboratory  and  has  supporting  office  areas. 

HVAC:  The  old  section  of  building  362  had  its  HVAC  system  renovated  in  1987  and  the 
original  air  handlers  and  associated  steam  coils,  finned  tube  radiation  and  distribution  piping  and 
ductwork  were  removed.  The  current  HVAC  system  consists  of  a  new  steam  PRV  station 
serving  a  steam  to  hot  water  convertor  and  an  air-cooled  reciprocating  liquid  chiller.  These 
provide  dual  temperature  water  to  five  packaged  air  handling  units  and  22  perimeter  fan  coil 
units.  Air  handling  units  2  and  3  have  had  steam  reheat  coils  added  for  summer  humidity 
control  in  the  laboratory  area  they  serve.  The  1970  addition  is  served  by  a  small  multi-zone  air 
handler. 

Domestic  Hot  Water:  Building  domestic  hot  water  is  provided  by  a  100  gal  hot  water  storage 
generator  with  a  steam  U-tube  heating  element  providing  180  GPH  recovery  at  156  Ibs/hr  steam 
at  5  PSIG.  This  unit  was  installed  in  1987. 
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10.8.2  ECOs  Investigated 


The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 

10.8.3  Potential  ECOs 

1.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  of  the  steam  is  returned  uncondensed,  not  all  of  the  heat  is  used.  However,  the  heat 
of  vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

2.  Repair  Leaking  Valve 

Air  handling  Unit  No.  1  located  in  the  basement  next  to  the  stairwell  has  a  leaking  steam  valve; 
it  should  be  repaired. 

3.  Shut  Off  Equipment  During  Unoccupied  Periods 

Air  Handling  Units  1  through  4  may  be  shut  down  during  unoccupied  periods.  These  systems 
have  the  existing  capability  to  be  setback  during  unoccupied  periods.  However,  each  setback 
control  has  been  overridden  for  various  reasons.  Each  area  served  by  these  air  handling  units 
should  be  re-evaluated  to  determine  if  the  system  should  be  shut  down  during  unoccupied  hours. 
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Re-evaluation  of  Air  Handling  Units  2,  3  and  4  is  very  important  because  each  currently  operate 
at  100  per  cent  outside  air.  Although  the  setback  control  scheme  calls  for  the  outside  air 
dampers  to  be  closed  and  return  air  dampers  fully  open,  the  "normal”  operation  mode  permits 
10  per  cent  outside  air  into  the  building  on  a  continuous  basis.  The  addition  of  low  and  high 
limit  thermostats  to  control  Air  Handling  Unit  No  1.  should  be  considered  to  prevent  freezing, 
overheating,  or  high  humidity  in  the  office  space. 

The  use  of  the  existing  timeclocks  or  addition  of  an  EMC  controller  should  shut  down  all 
applicable  fans,  pumps,  and  chillers. 

An  override  mechanism  should  also  be  included  to  ensure  that  personnel  in  the  building  during 
non-duty  hours  can  get  the  necessary  heating  or  cooling.  This  will  require  either  a  switch  or 
an  EMC  operator  phone  number  that  is  accessible  to  all  personnel. 

4.  Warm  Up  and  Cool  Down  Controls 

In  conjunction  with  the  shutting  off  of  the  heating  and  cooling  systems,  the  use  of  zero  leakage 
dampers  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer  is  recommended. 
When  the  office  personnel  are  not  occupying  the  building,  fresh  air  is  not  required.  Thus,  while 
the  HVAC  system  is  bringing  the  building  back  to  normal  operating  conditions,  the  need  to  heat 
or  cool  outside  air  in  unnecessary.  By  installing  low  leakage  outside  air  dampers  and  controls, 
only  the  return  air  in  the  building  needs  to  be  tempered. 

5.  Zone  Optimization  for  Reheat  Systems 

Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  coils  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  the  cold 
deck  is  too  cool.  During  such  period,  the  load  on  the  chiller  can  be  reduced.  The  building  was 
surveyed  on  a  cool  day  and  the  chillers  were  found  to  be  operating.  There  was  no  indication 
that  optimization  controls  were  being  used.  By  installing  optimization  controls,  the  cold  deck 
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is  reset  to  a  higher  temperature  to  minimize  the  amount  of  cooling  and  heating  required.  Higher 
cold  deck  temperature  requires  less  cooling  and  higher  supply  air  temperature  requires  less 
reheating  to  maintain  proper  comfort. 

6.  Hot  and  Cold  Deck  Reset  on  Multi-Zone  Systems 

Air  Handling  Unit  No.  1  is  a  multi-zone  unit.  Based  on  the  mechanical  system  drawings  and 
the  general  condition  of  the  controls,  it  can  be  assumed  that  there  is  no  hot  and  cold  deck  reset 
on  the  unit.  By  optimizing  the  temperature  of  the  hot  and  cold  deck,  the  minimum  amount  of 
air  mixing  is  required  to  maintain  zone  temperatures.  Thus,  by  reducing  the  hot  deck 
temperature  during  mild  periods  of  the  winter  season,  less  by-pass  air  is  required  to  cool  the 
zone  supply  air. 

7.  Variable  Air  Volume  Systems 

Terminal  reheat  systems  generally  represent  excellent  opportunities  for  replacement  with  VAV 
systems.  By  varying  the  quantity  of  air  supplied  to  the  occupied  space,  proper  cooling  is 
provided.  Based  on  the  volume  of  the  air  supplied  by  the  variable  volume  boxes  to  cool  the 
building,  the  volume  of  air  supplied  by  the  air  handling  unit  fan  is  adjusted.  As  the  load 
decreases,  the  quantity  of  air  supplied  decreases  and  the  fan  energy  usage  is  reduced. 

The  implementation  of  this  option  should  provide  large  savings  for  the  lab  areas.  Air  Handling 
Units  2  -  5  are  all  constant  volume  100  per  cent  outside  air  systems.  Fume  hood  requirements 
are  the  primary  reason  for  the  large  outside  air  quantities  (>12,000  cfm)  being  supplied  to  the 
space.  Since  all  of  the  fume  hoods  inspected  during  the  site  visit  had  been  shut  off,  there  no 
longer  was  a  requirement  for  12,000  cfm  of  outside  air.  However,  there  will  be  periods  when 
the  fume  hoods  will  be  operating  and  the  outside  air  will  be  necessary.  Therefore,  a  variable 
air  volume  system  would  be  set  up  to  sense  the  lab  static  pressure  and  fume  hood  operating 
signals  and  adjust  the  quantity  of  supply  air  to  the  rooms  accordingly. 
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8.  Install  High  Efficiency  Motors 


It  is  recommended  that  large  existing  motors  be  replaced  with  high  efficiency  motors.  For  the 
motors  located  in  building  362,  if  the  existing  system  operation  remains  unchanged  (i.e.;  no 
night  shut  down),  it  is  likely  that  a  life  cycle  cost  analysis  will  direct  the  immediate  rq)lacement 
of  the  motors.  If  the  hours  of  operation  are  reduced  or  the  fans  are  resheaved,  the  energy  cost 
savings  will  be  decreased.  Under  these  conditions,  new  motors  should  be  replaced  with  high 
efficiency  motors  at  failure  or  during  air  handling  system  upgrade. 

9.  Raise  Evaporator  (Chilled  Water)  Temperature 

Maintenance  staff  indicated  that  chilled  water  temperature  is  set  at  a  constant  temperature.  Since 
line  losses  are  greater  for  lower  chilled  water  temperature  and  chillers  run  less  efficiently  at 
lower  chilled  water  temperature,  a  chilled  water  temperature  reset  control  would  improve  energy 
efficiency.  Chilled  water  temperatures  should  be  reset  based  on  ambient  conditions  or  building 
load. 

10.  Reduce  Domestic  Hot  Water  Temperature 

The  domestic  hot  water  temperature  was  measured  to  be  approximately  180®  F.  For  hand 
washing  and  similar  functions,  this  represents  both  a  waste  of  energy  and  a  potential  safety 
hazard.  Higher  water  temperature  increases  tank  and  line  losses.  The  temperature  can  be 
reduced  to  approximately  100°  F.  Reducing  the  water  temperature  may  increase  its  usage. 
Before  implementing  this  ECO,  the  adequacy  of  hot  water  supply  should  be  evaluated. 

16.  Caulking 

Caulking  of  the  around  the  windows  should  be  performed. 
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17.  Lighting  ECOs 


During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (70-100  footcandles)  and  in  work  areas  (120-175  footcandles).  The  following 
items  s^pear  to  have  a  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  108C,  and  115A  are 
some  examples. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 

Replace  fixtures:  Locations,  such  as  the  waiting  areas  around  rooms  103,  104,  105,  and  106, 
should  be  given  consideration  for  new  and  more  efficient  fixtures. 
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10.9  Building  363 


10.9.1  Building  Description 

General:  Building  363  is  a  one  story  structure  with  equipment  located  in  the  basement  and  the 
penthouse.  The  building  was  built  in  1952  and  subsequently  improved.  Exterior  walls  are  12 
inch  concrete  masonry  below  grade  and  12  inch  concrete  masonry  cavity  type  elsewhere.  The 
building’s  structure  consists  of  a  steel  and  concrete  frame  with  concrete  pan  first  floor  slab  and 
built-up  roof  over  rigid  insulation  on  a  concrete  deck  supported  by  steel  joists.  With  a  gross 
area  of  approximately  31,000  square  feet,  the  building  houses  laboratories  and  offices  for  30  to 
40  employees. 

HVAC:  The  building  receives  high  pressure  steam  from  the  central  plant  in  building  332  which 
is  reduced  to  medium  pressure  to  serve  the  building’s  process  and  domestic  hot  water  loads  and 
then  to  low  pressure  for  the  heating  hot  water  convertor.  Cooling  medium  is  chilled  water 
provided  by  packaged  water  chilling  equipment  located  outside  on  the  east  side  of  the  building. 
Two  large  rooftop  units  serve  the  entire  facility  with  conditioned  air  which  is  reheated.  Spaces 
are  provided  with  individual  room  reheat  coils  and  small  heating  and  ventilating  units  provide 
make-up  air  to  fume  hoods.  Each  AHU  system  has  a  return  air  fan  and  the  building  has  several 
small  exhaust  fans. 

Domestic  Hot  Water:  Building  domestic  hot  water  is  being  provided  by  a  steam  to  hot  water 
generator  located  in  the  mechanical  room.  The  steam  control  valve  is  capable  of  supplying  165 
Ibs/hr.  @  30  psig. 

10.9.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.9.3  Potential  ECOs 


1.  Install  Pipe  and  DHW  Tank  Insulation 

Uninsulated  steam  and  condensate  return  lines  and  hot  water  tanks  allow  heat  to  be  ineffectively 
used.  The  heat  from  bare  surfaces  warms  the  unoccupied  mechanical  room  rather  than  providing 
heat  to  the  preheat  or  reheat  coils  or  hot  water.  Missing  insulation  was  noticed  throughout  the 
mechanical  room  (B107)  during  the  site  visit.  However,  various  renovation  projects  were 
underway  in  nearby  areas,  the  piping  and  tank  may  have  been  insulated  under  those  projects. 

Since  insulating  and  hot  water  piping  and  tanks  are  fast  payback  items,  the  lines  and  tank  should 
be  rechecked  for  insulation.  If  they  are  still  not  insulated,  missing  insulation  should  be  installed. 
Further,  the  uninsulated  piping  was  located  at  body  height.  Thus,  not  only  is  heat  being  lost, 
but  this  condition  also  represents  a  safety  hazard. 

2.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  uncondensed  steam  is  returned,  not  all  of  the  heat  is  utilized.  However,  the  heat  of 
vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  steam  traps  in  the  mechanical  room  be  tested  semi-annually  and  reheat 
traps  outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

3.  Zone  Optimization  for  Reheat  Systems 

Zone  reheat  systems  typically  use  a  fixed  cold  deck  temperature  and  apply  thermostatic  controls 
to  operate  reheat  coils  to  maintain  comfort  in  each  zone.  If  every  zone  is  reheating,  the  cold 
deck  temperature  can  be  raised,  thus  reducing  load  on  the  chiller.  According  to  the  drawings, 
zone  optimization  is  not  being  used.  By  installing  optimization  controls,  the  cold  deck  can  be 
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reset  to  a  higher  temperature  to  minimize  the  amount  of  cooling  and  reheating  required.  Higher 
cold  deck  temperature  requires  less  cooling  and  the  air  requires  less  reheating  to  maintain  proper 
comfort. 

4.  Outside  Air  Reset 

A  hot  water  convertor  is  used  for  reheat  coils  and  other  heating  equipment.  Based  on  the 
mechanical  drawings  and  the  site  visit,  an  outside  air  reset  system  has  not  been  installed.  The 
hot  water  convertor  temperature  is  set  for  160®  F.  to  180°  F.  regardless  of  the  ambient 
conditions.  During  milder  periods  of  the  heating  season,  this  may  cause  overheating  and 
unnecessary  line  losses.  It  is  recommended  that  an  outside  air  reset  controller  be  installed  on 
the  hot  water  convertor.  The  heating  hot  water  temperature  should  be  varied  in  accordance  with 
the  ambient  air  temperature. 

5.  Reduce  Domestic  Hot  Water  Temperature 

The  domestic  hot  water  temperature  was  measured  to  be  approximately  150°  F.  For  hand 
washing  and  similar  functions,  this  represents  both  a  waste  of  energy  and  a  potential  safety 
hazard.  This  temperature  can  be  reduced  to  approximately  100°  F.  Reducing  the  water 
temperature  may  increase  its  usage.  Before  implementing  this  ECO,  the  adequacy  of  hot  water 
supply  should  be  evaluated. 

6.  Weatherstrip  Doors 

The  weatherstripping  on  the  door  to  the  building  is  no  longer  effective.  To  reduce  energy  losses 
and  decrease  uncomfortable  drafts,  it  is  recommended  that  the  weatherstripping  on  all  of  the 
doors  be  replaced. 
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7. 


Lighting  ECOs 


During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (100  footcandles)  and  in  work  areas  (50-150  footcandles).  The  following 
items  appear  to  have  a  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  107,  112,  113,  118 
and  121A  are  some  examples. 

Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels. 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 


10.10  Building  365 


10.10.1  Building  Description 

General:  Building  365  is  a  39  x  75  fcwt  masonry  structure  with  steel  open  web  joists  supporting 
a  roof  of  form  board,  2"  gypsum,  2"  rigid  insulation  and  built-up  roofing.  There  is  an  18  foot 
high  roof  area  with  a  mezzanine  and  the  remaining  area  has  a  12  foot  roof  height.  Exterior 
walls  are  8"  block  with  interior  plaster  finish.  The  facility  has  a  gross  square  footage  of  4880 
and  is  currently  being  used  as  office  space  for  26  employees. 

HVAC:  Building  365  is  provided  high  pressure  steam  service  from  the  central  heating  plant  in 
building  332,  which  is  reduced  to  low  pressure  in  the  small  mechanical  room  to  serve  a  steam 
to  hot  water  converter  to  produce  heating  hot  water  for  this  building.  Cooling  is  provided  by 
a  30  ton  reciprocating  liquid  chiller  package  by  Technical  Systems,  Inc.,  which  is  pad  mounted 
on  the  east  side  of  the  facility.  Air  conditioning  is  through  three  packaged  roof  top  air  handling 
units.  Use  of  summer  steam  is  not  necessary  for  this  equipment. 

Domestic  Hot  Water:  Building  365  is  provided  domestic  hot  water  by  a  vertical  steam  generated 
hot  water  storage  heater  located  in  the  small  mechanical  room.  The  domestic  hot  water 
generator  requires  summer  steam  to  operate. 

10.10.2  ECOs  Investigated 

The  steam  usage  during  summer  has  been  evaluated  for  this  building  based  on  the  methodology 
described  in  paragraph  9.3.  The  results  of  this  evaluation  are  given  in  paragraph  10.17, 
Summer  Steam  Use  Evaluation. 
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10.10.3  Potential  ECOs 


1.  Repair  or  Replace  Steam  Traps 

Failed  traps  allow  steam  to  pass  into  the  condensate  return  lines  rather  than  be  used  for  heating. 
Since  some  of  the  steam  is  returned  uncondensed,  not  all  of  the  heat  is  utilized.  However,  the 
heat  of  vaporization  is  lost  when  the  steam  condenses  in  the  condensate  return  system.  It  is 
recommended  that  the  mechanical  room  steam  traps  be  tested  semi-annually  and  reheat  traps 
outside  the  mechanical  room  be  tested  annually.  Failed  steam  traps  should  be  repaired  or 
replaced  as  required. 

2.  Reduce  Outside  Air 

ASHRAE  62-1989  requires  offices  to  provide  20  cfm  per  person.  The  building  has  three  air 
handling  units  to  service  the  two  floors.  These  air  handling  units  may  be  supplying  more  than 
this  requirement.  The  construction  drawings  are  not  available.  Since  air  volume  measurements 
were  not  performed,  the  quantity  of  outside  or  supply  air  being  provided  to  the  offices  could  not 
be  determined.  However,  based  on  the  design  and  operation  of  other  office  areas  reviewed 
during  this  study,  it  is  recommended  that  outside  air  reduction  analysis  be  performed. 

Assuming  this  ECO  is  applicable  to  all  of  the  air  handling  units,  new  dampers  and  damper 
controls  will  be  required.  The  systems  will  have  to  be  carefully  rebalanced  to  ensure  proper 
pressurization  in  each  room.  The  controls  installed  should  complement  the  use  of  an  economizer 
air  control  system.  Other  changes  to  the  return  air  system  may  be  required  to  balance  the 
building  ventilation  system. 

3.  Reduce  Supply  Air 

The  quantity  of  conditioned  air  supplied  to  the  occupied  areas  must  be  sufficient  to  heat  or  cool 
the  space  and  to  ensure  satisfactory  indoor  air  quality.  As  described  above,  the  data  was  not 
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available  to  determine  if  supply  air  volume  exceeded  that  required  for  the  office  areas.  If  the 
outside  air  study  is  performed  as  recommended  above,  the  data  generated  can  be  used  to  asses 
the  potential  to  reduce  the  supply  air  volume.  About  one  cfm  per  square  foot  should  be  adequate 
to  provide  proper  cooling  and  heating  if  the  ventilation  system  is  balanced. 

4.  Rebalance  Supply  Air  System 

The  supply  air  system  is  not  properly  balanced  in  the  building.  During  the  site  visit,  two 
problems  related  to  air  imbalance  were  noted.  First,  overheating  in  some  areas  is  causing  the 
staff  to  open  windows  to  temper  the  space  conditions.  The  overheating  increases  the  energy 
used  to  heat  (and  probably  during  the  summer  months,  cool)  the  building.  The  imbalance  causes 
excessive  warm  supply  air  into  one  area  while  starving  others.  Second,  the  staff  complained  of 
excessive  noise  in  the  offices,  especially  in  the  areas  with  too  much  air.  Although  measured  to 
be  within  acceptable  limits  by  the  maintenance  contractor,  the  noise  levels  caused  staff  to  speak 
loudly  in  many  areas  of  the  building  to  be  heard.  The  aggravation  and  possible  lost  time  to  the 
staff  should  also  be  ample  reason  to  rebalance  the  system  and  correct  any  noise  problem  that 
remains  after  the  rebalancing. 

5.  Shut  Off  Equipment  During  Unoccupied  Periods 

The  three  packaged  rooftop  air  handling  units  should  be  shut  down  during  unoccupied  periods. 
The  use  of  low  limit  thermostats  set  at  45“  F.  to  55“  F.  will  be  required.  Due  to  the  computer 
usage  in  the  building,  a  high  limit  thermostat  may  also  be  installed  for  summer  operation  to 
avoid  overheating  or  to  avoid  high  humidity.  The  timeclocks  or  EMCS  controller  should  shut 
down  all  applicable  fans,  pumps,  and  chillers. 

An  override  mechanism  should  be  included  to  ensure  that  the  personnel  in  the  building  during 
non-duty  hours  can  get  the  necessary  heating  or  cooling.  This  will  require  either  a  switch  or 
an  EMCS  operator  phone  number  that  is  accessible  to  all  personnel. 
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6.  Warm  Up  and  Ccx)l  Down  Controls 

In  conjunction  with  the  shutting  off  of  the  heating  and  cooling  systems,  the  use  of  zero  leakage 
dampers  during  building  warm  up  in  the  winter  and  cool  down  in  the  summer  is  recommended. 
When  the  personnel  are  not  occupying  the  building,  outside  air  is  not  required.  Thus,  while  the 
HVAC  system  is  bringing  the  building  back  to  normal  operating  conditions,  the  need  to  heat  or 
cool  outside  air  in  unnecessary.  By  installing  low  leakage  outside  air  dampers  and  controls,  only 
the  recirculating  air  in  the  building  needs  to  be  tempered.  This  ECO  could  also  be  implemented 
in  conjunction  with  the  economizer  control  system  to  ensure  cool  air  purging  is  used  rather  than 
using  the  chiller  to  bring  the  temperature  down  to  operating  conditions. 

7.  Economizer  Control 

The  installation  of  an  economizer  control  system  would  reduce  the  cooling  requirements  in  the 
building.  By  using  relatively  cool  outside  air  rather  than  having  to  cool  warmer  return  air,  the 
chiller  may  by  shut  off  or  the  load  reduced.  When  the  damper  system  is  replaced,  economizer 
controls  should  also  be  added  to  improve  the  system  efficiency.  Since  equipment  shop  drawings 
and  the  mechanical  system  plans  were  not  available,  it  cannot  be  stated  with  certainty  whether 
this  ECO  has  already  been  incorporated  into  the  equipment. 

8.  Replace  HVAC  Controls 

The  controls  on  the  rooftop  air  handling  units  did  not  appear  to  be  functioning  properly  during 
the  site  visit.  For  example,  the  outside  air  dampers  were  entirely  open  even  though  the  outside 
temperature  was  about  42°  F.  In  conjunction  with  other  ECO’s  to  be  implemented,  it  is 
recommended  that  the  control  system  for  each  of  the  air  handling  units,  consisting  of  dampers, 
heating  and  cooling  valves,  filter  monitoring,  etc.,  should  be  repaired. 
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9. 


Outside  Air  Reset 


A  hot  water  convertor  is  used  to  provide  hot  water  to  the  air  handling  unit  heating  coils.  Based 
on  the  site  visit,  an  outside  air  reset  system  has  not  been  installed.  The  hot  water  temperature 
during  the  site  visit  was  145®  F.,  too  high  for  the  mild  outside  temperature.  During  milder 
periods  of  the  heating  season,  this  causes  overheating  and  unnecessary  line  losses.  It  is 
recommended  that  an  outside  air  reset  controller  be  installed  on  the  hot  water  convertor.  The 
temperature  of  the  water  would  be  set  in  accordance  with  the  ambient  air  temperature. 

10.  Correct  Flash  Tank  Problem 

Steam  was  noticed  to  be  escaping  from  the  flash  tank.  Although  this  is  the  function  of  the  tank, 
the  excessive  steam  is  likely  caused  by  poor  traps  or  an  undersized  flash  tank.  The  cause  of  this 
problem  should  be  identified  and  corrected. 

11.  Lighting  ECOs 

During  a  spot  check  in  this  building,  illumination  levels  in  excess  of  Army  guidelines  were 
found  in  hallways  (75  footcandles)  and  in  work  areas  (100-150  footcandles).  The  following 
items  appear  to  have  a  potential  for  energy  savings  in  this  area. 

Delamping:  Most  fluorescent  fixtures  have  four  lamps.  Where  lighting  levels  permit, 
consideration  should  be  given  to  removing  two  of  the  four  lamps  and  disconnecting  one  ballast 
in  such  fluorescent  fixtures. 

Photo-electric  Dimming:  Rooms  that  have  large  amounts  of  sunlight  are  good  prospects  for 
photo-electric  dimming.  Economic  feasibility  of  installing  photo-electric  dimmers  in  such 
rooms,  which  have  high  illumination  levels,  should  be  evaluated.  Rooms  3,6  and  are  some 
examples. 
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Static  Dimming:  For  those  rooms  that  do  not  have  windows,  but  have  high  illumination  levels, 
static  dimmers  should  be  considered. 

Reflectors:  In  some  areas,  such  as  the  lab  rooms,  the  installation  of  reflectors  would  reduce 
energy  usage,  while  providing  adequate  lighting  levels.. 

Occupancy  Sensors:  Many  of  the  rooms  checked  were  vacant,  but  the  lights  were  turned  on. 
The  feasibility  of  installing  either  ceiling-mounted  or  switch  replacement  occupancy  sensors 
should  be  examined. 
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10.11  Building  505A 


10.11.1  Building  Description 

This  is  an  electrical  substation  that  serves  the  0-99,  200,  400,  and  500  areas.  It  is  a  4.16  Kv 
substation.  The  substation  has  a  total  of  eight  circuits,  with  five  meters  monitoring  the  Kwh 
only.  This  substation  is  also  tied  to  substations  1156  and  327A. 

10.11.2  Peak-Shaving  Generator 

Two  options  were  conceptualized  for  analysis  for  using  a  generator,  namely 

Option  A:  Peak  Shaving  -  Use  generator  during  on-peak  hours  to  reduce  electrical 

demand. 

Option  B:  Standby  Generator  -  Participate  in  Virginia  Power  Standby  Generator 

Program  under  rate  schedule  MSSG. 

There  is  sufficient  room  within  the  fenced  area  in  the  substation  to  locate  a  generator.  Hence, 
the  study  assumes  that  the  generator  would  be  located  in  an  enclosure  in  this  location. 

Option  A  -  Peak  Shaving 

The  feasibility  of  the  installation  of  a  generator  in  Substation  505  A  consists  of  analyzing  the 
electrical  demand  curve  for  the  entire  post.  This  is  necessary  since  the  entire  post  is  master 
metered.  Therefore,  any  impact  must  be  considered  with  respect  to  the  total  demand  for  the 
entire  post  in  mind.  A  demand  curve  for  the  post  follows. 


73 


KW  Demand 

(Thousands) 


Time  of  day 


7A 


An  analysis  of  the  demand  curve  for  the  peak  day  in  July  shows  the  following: 

ESTIMATED  ELECTRICAL  BILLING  DEMAND  WHEN  USING  A  GENERATOR 


TIME  OF  DAY 

KW  DEMAND 

GENERATOR  ON 

SAVED 

1100-1615 

1076 

1110-1540 

884 

1130-1540 

614 

1140-1535 

500 

1150-1500 

422 

1310-1445 

346 

1315-1430 

270 

1330-1420 

154 

GENERATOR 

HOURS/DAY 

ESTIMATED  TOTAL 

BILLING  KW  DEMAND 

5.3 

24,230 

4.8 

24,422 

4.2 

24,692 

3.9 

24,806 

3.2 

24,884 

1.6 

24,960 

1.3 

25,036 

0.8 

25,152 

The  third  column  shows  the  number  of  hours  that  the  generator  will  be  required  to  run  in  order 
to  achieve  the  kW  reductions  stated  in  column  2.  The  next  step  is  to  determine  the  optimum 
size  generator.  This  analysis  utilizes  the  metering  data  for  circuits  number  3,  5,  6,  7  and  8, 
which  are  the  only  circuits  for  which  such  data  is  available.  The  following  table  shows  the 
estimated  load  for  each  circuit  and  the  estimated  coincidental  demand  with  the  overall  peak 
demand  for  the  Post. 

EXPECTED  COINCIDENTAL  KW  AVAILABLE  AT  SUBSTATION  505  A 


ESTIMATED 

ESTIMATED  AVAILABLE 

AVERAGE  PEAK 

COINCIDENTAL  KW 

CIR  NO. 

LOAD  (KW) 

(DIVERSIFIED) 

GENERAL  AREA  SERVED 

Cir.  3 

336 

269 

0-90  Area 

Cir.  5 

431 

345 

200  Area 

Cir.  6 

818 

655 

400  Area 

Cir.  7 

573 

458 

0-90  Area 

Cir.  8 

395 

316 

500  Area 

75 


The  following  table  shows  the  generator  size  required  for  each  respective  circuit  and  the  time 
of  day  the  generators  would  have  to  run  in  order  to  achieve  the  kW  demand  reductions  shown 
above. 


CIRCUIT 

GEN'TR 

TIME  OF  DAY 

GENERATOR 

KWH  GEN'D 

NUMBER 

SIZE  (KW) 

GENERATOR  ON 

HOURS/DAY 

PER  MONTH 

3 

600 

1310-1430 

1.4 

9,018 

5 

750 

1305-1450 

1.8 

15,016 

6 

1500 

1120-1545 

4.4 

70,470 

7 

1000 

1135-1530 

3.9 

40,841 

8 

750 

1310-1445 

1.6 

1 1 ,743 

The  process  of  optimizing  the  size  of  the  generator  involves  a  comparison  of  total  annual  cost 
versus  total  annual  savings  for  the  different  size  generators.  While  the  larger  generators  can 
save  more  kW  demand,  they  cost  more  and  must  run  for  longer  periods,  thereby  decreasing  their 
life  expectancy.  In  this  analysis  the  kWh  energy  charges  and  kW  demand  charges  that  can  be 
saved  by  running  the  different  size  generators,  have  been  calculated.  Accordingly,  the  total 
annual  cost  has  been  calculated  using  three  main  components.  These  three  components  are  the 
cost  of  generating  the  required  kWh,  the  maintenance  cost  and  the  capital  cost.  The  cost  of 
generation  is  calculated  based  on  the  running  hours  required  using  the  fuel  consumption  for  the 
different  size  generators.  The  maintenance  cost  is  also  calculated  based  on  the  generator  running 
time. 

The  total  cost  is  compared  to  the  total  savings  for  each  generator  so  that  the  generator  with  the 
greatest  net  annual  savings  is  selected.  The  cost  and  savings  data  is  then  used  to  perform  ECIP 
analysis. 

It  must  be  noted  that  the  calculated  savings  may  not  be  achieved  if,  for  any  reason,  peak  load 
occurs  during  any  period  other  than  the  period  assumed  for  the  study.  One  way  to  ensure  that 
the  calculated  savings  are  achieved  may  be  by  the  use  of  the  EMCS  equipment,  or  any  other 
load  monitoring  equipment.  This  will  ensure  that  the  generators  are  turned  on  even  if  it  is 
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outside  the  two  hour  window  provided  for  in  the  calculations.  Also,  if  the  demand  is  monitored, 
it  would  not  be  necessary  to  run  the  generator  every  day  during  the  summer  months,  but  only 
on  the  days  of  high  demand. 

Diesel  Generator: 

At  Substation  505  A,  by  using  the  method  described  above,  a  750kW  diesel  generator  starting 
at  1300  hours  and  running  approximately  1.8  hours  per  day  will  provide  the  maximum  amount 
of  net  annual  savings.  The  diesel  generator  will  be  installed  at  the  substation,  in  an  enclosure. 
An  automatic  transfer  switch  will  also  be  located  at  the  substation  in  a  weatherproof  type 
cabinet. 

The  following  assumptions  have  been  made  for  this  analysis: 

1.  The  generator  would  have  a  closed  transition  automatic  transfer  switch  to  avoid  any 
flickering  effect  on  the  load  when  the  generator  would  come  on  the  line. 

2.  Average  generator  fuel  consumption  is  based  on  the  manufacturer’s  data. 

3.  Calculations  are  based  on  running  the  generator  22  work  days  every  month  for  the 
months  of  June  through  September,  which  are  the  designated  summer  months  as  per 
Virginia  Power  rate  schedule  MS. 

4.  The  generator  will  run  for  1.8  hours  starting  at  1300  hours  every  day  during  the  summer 
months. 

5.  The  electrical  load  reduction  of  345kW  from  the  electrical  demand  billing  would  be 
achieved  every  summer  month.  This  would,  in  turn,  affect  the  minimum  demand  billed 
during  the  winter  months,  currently  90%  of  the  peak  summer  month  demand. 
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Natural  Gas  Generator: 


The  analysis  for  the  natural  gas  generator  is  similar  to  the  analysis  for  the  diesel  generator,  with 
the  exception  to  the  size  of  natural  gas  generator  used.  The  size  of  the  generator  is  based  on 
the  standard  size  available  from  the  manufacturer.  A  630  kW  natural  gas  generator  has  been 
selected  for  the  purpose  of  analysis.  This  generator,  starting  at  1310  hours  and  running  1.6 
hours  per  day  wiU  provide  the  maximum  amount  of  net  savings.  The  natural  gas  generator  will 
be  installed  at  the  substation,  in  an  enclosure.  A  distribution  gas  line  would  be  installed  for  a 
distance  of  approximately  250  feet  from  23rd  street.  An  automatic  transfer  switch  will  also  be 
located  at  the  substation  in  a  weatherproof  type  of  cabinet. 

The  following  assumptions  were  made  for  this  analysis: 

1.  The  generator  would  have  a  closed  transition  automatic  transfer  switch  to  avoid  any 
flickering  effect  on  the  load  when  the  generator  would  come  on  the  line. 

2.  Average  generator  fuel  consumption  data  is  based  on  manufacturer’s  data. 

3.  Calculations  are  based  on  running  the  generator  22  work  days  every  month  for  the 
months  of  June  through  September,  which  are  the  designated  summer  months  as  per 
Virginia  Power  rate  schedule  MS. 

4.  The  generator  will  run  for  1.6  hours  starting  at  1310  hours  every  day  during  the  summer 
months. 

5.  The  electrical  load  reduction  of  316kW  from  the  electrical  demand  billing  would  be 
achieved  every  summer  month.  This  would,  in  turn,  affect  the  minimum  demand  billed 
during  the  winter  months,  currently  90%  of  the  peak  summer  month  demand. 
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As  indicated  for  an  oil  generator,  it  must  be  noted  that  the  calculated  savings  may  not  be 
achieved  if,  for  any  reason,  peak  load  occurs  during  any  other  period.  This  may  be  achieved 
by  the  use  of  the  EMCS  equipment,  or  any  other  load  monitoring  equipment. 

Option  B:  Standby  Generator 

Under  this  program,  Virginia  Power  may  request  operation  of  the  customer’s  standby  generator 
only  from  December  1  through  March  31  (winter)  during  the  hours  between  0600  and  1200, 
weekdays,  or  from  June  1  through  September  30  (summer)  during  the  hours  between  1400  and 
2000,  weekdays.  Virginia  Power  will  pay  the  metering  costs  and  will  install  meters  near  the 
generator  to  measure  the  kW  generated  during  the  requested  period.  The  payment  of  $6.00  per 
kW  of  average  capacity  generated,  as  contracted  for,  is  paid  for  6  summer  months  and  for  6 
winter  months.  The  participating  customer  may  request  that  hours  of  one  generation  request  be 
excluded  in  determination  of  the  average  capacity  generated  in  a  particular  billing  month.  This 
one  time  exclusion  is  an  advantage  over  the  peak  shaving  option  since  no  penalty  is  incurred  for 
an  isolated  instance  when  the  generator  may  not  meet  the  load. 

Diesel  and  Natural  Gas  Generators: 

As  for  peak  shaving,  the  analysis  for  the  standby  diesel  generator  has  been  performed  using  a 
750  kW  diesel  generator  and  a  630  kW  natural  gas  generator.  The  circuits  are  the  same  as  used 
for  the  peak  shaving  option. 

Following  is  a  summary  of  ECIP  analysis  for  this  ECO: 


Energy  Saved,  Mbtu/year 

Payback 

Option 

Generator 

Electric 

Oil/Gas 

Total 

SIR 

Period 

A 

Diesel 

205 

-791 

-586 

1.2 

8.7 

Natural  Gas 

160 

-711 

-551 

0.9 

11.9 

B 

Diesel 

101 

-383 

-281 

0.4 

25.0 

Natural  Gas 

101 

-708 

-607 

0.3 

35.4 
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10.12  Building  1359  (Control  Tower) 


10.12.1  Building  Description 

General:  Building  1359  functions  as  the  Aircraft  Control  Center  for  Davison  U.S.  Army 
airfield.  The  tower  is  a  steel  structure  with  exterior  walls  of  CMU  on  the  ground  floor  and 
sandwich  metal  panels  on  the  floors  above.  The  metal  panels  appear  to  be  provided  with 
approximately  one  inch  of  fiberglass  insulation  in-between.  The  building  has  seven  levels  and 
a  gross  area  of  approximately  2,870  sq.  ft.  The  floors  are  concrete  slab.  The  windows  below 
level  seven  are  single  thickness  metal  casement  type.  The  observation  level  is  furnished  with 
inward  sloping  thermopane  double  glazing.  Roof  is  built-up  type  over  rigid  insulation  on  a  metal 
deck.  Seventh  level  has  acoustical  lay-in  ceiling. 

HVAC:  The  Control  Tower  is  furnished  low  pressure  steam  from  the  adjacent  building  1351, 
which  is  distributed  to  radiators,  unit  heaters  and  an  air  handling  unit.  Cooling  is  provided  by 
a  ten  ton  liquid  chiller  outside  the  north  comer  of  the  building.  Chilled  water  is  circulated  to 
five  fan  coil  units  and  an  air  handling  unit. 

10.12.2  Energy  Model 

A  computer  simulation  on  the  E20-II,  HAP  20  program  was  made  to  analyze  the  building 
systems  and  to  determine  energy  savings.  The  following  assumptions  are  applicable  to  this 
simulation: 


Infiltration  values  are  based  on  ASHRAE  1989  Fundamentals  Handbook 
(p.23.17).  However,  based  on  field  observations  and  discussions  with  the 
tenants,  it  has  been  learned  that  they  have  tried  to  plug  cracks  and  gaps  in  the 
building  walls  to  reduce  infiltration.  As  such,  for  baseline  simulation,  the 
infiltration  values  were  increased  by  100%  for  the  control  room  floor  and  50% 
in  other  areas. 
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•  Where  steam  to  radiator  and  unit  heater  flows  unrestricted,  overheating  to  80°  F. 
has  been  assumed  in  these  areas. 

•  The  equipment  data  is  based  on  drawings  and  manufacturer’s  catalog. 

•  The  building  heating  requirements  are  met  by  steam  from  the  central  boiler  plant 
in  Building  1351. 

Based  on  these  assumptions,  the  building  systems  data  input  obtained  from  drawings,  field  data 
and  interviews,  an  energy  systems  simulation  was  performed.  Next,  the  energy  conservation 
opportunities  (ECOs)  were  identified  and  those  considered  technically  feasible  were  simulated. 

In  order  to  simulate  all  systems  appropriately,  some  spaces  were  simulated  for  cooling  and 
heating  separately.  The  discrepancy  in  square  footage  and  energy  usage  by  lighting  and 
miscellaneous  energy  consuming  systems  has  been  corrected  by  simulating  an  imaginary  space 
for  these  loads  only  and  adjusting  the  corresponding  values  for  these  systems. 

10.12.3  ECOs  Evaluated 

The  ECOs  were  prioritized  based  on  a  preliminary  computer  simulation  and  resimulated 
successively  to  generate  savings  synergistically.  The  following  ECOs  were  evaluated  for  this 
building: 

1.  Wall  Insulation 

It  is  proposed  to  add  2"  wall  insulation  (R-11)  by  installing  an  exterior  wall  insulation  system. 
This  will  improve  the  U-value  for  the  wall  assembly  from  0.4  to  0.074  Btu/hr-SF-°F.  The 
budding  energy  usage  was  re-simulated  with  the  new  U-value  for  the  wall. 
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2.  Roof/Ceiling  Insulation 


Six  inches  of  batt  insulation  will  be  installed  above  the  suspended  ceiling  to  provide  additional 
R-19  insulation.  The  U-value  will  improve  from  0.22  to  0.0425  Btu/hr-SF-°F.  The  energy 
usage  was  re-simulated  as  for  wall  insulation  and  savings  determined. 

3.  Replace  Single  Glazed  Windows  with  Double  Glazed  Windows 

The  existing  windows  in  this  building  are  all  single-glazed,  except  those  in  the  control  room 
level.  These  existing  and  proposed  windows  have  the  following  characteristics: 


Existing 

Proposed 

U-Value 

1.0 

0.58 

Glass  Factor 

1.0 

0.9 

Computer  simulation  with  the  new  characteristics  generated  the  new  energy  usage,  which 
compared  to  base  building  simulation  provided  the  energy  savings  values. 

4.  Weatherstripping 

To  determine  the  energy  savings,  the  building  systems  were  simulated  by  changing  the 
infiltration  values  to  the  calculated  values.  It  is  assumed  that  weatherstripping  will  plug  the 
cracks  and  gaps,  as  mentioned  in  assumptions  for  energy  model  in  10.12.2. 

5.  Night  Setback 

The  building  does  not  have  any  night  setback  controls.  Under  this  ECO,  time  clock  controls 
will  be  provided  for  the  HVAC  systems  to  save  energy  during  the  unoccupied  period.  A 
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computer  simulation  by  E20-n,  HAP  20  program  generated  energy  usage  with  this  ECO  in 
place. 

6.  Radiator/Unit  Heat  Control  Valves 

As  described  in  the  10.12.2,  free  flow  of  steam  in  the  radiator  and  unit  heater  causes 
overheating.  Control  valves  are  proposed  to  cut-off  steam  when  a  preset  temperature  (68 “F.) 
is  reached.  The  energy  usage  simulation  was  performed  with  this  parameter. 

7.  Reflectors 

The  fluorescent  light  fixtures  on  the  third  floor  are  open  type  fixtures.  It  is  proposed  to  install 
reflectors  to  generate  savings  in  lighting  and  cooling  costs.  However,  heating  costs  will  increase 
by  a  small  margin.  The  ECO  was  also  simulated  to  generate  the  energy  usage  pattern. 

8.  Occupancy  Sensor 

Lights  in  the  conference  room  on  the  sixth  floor  stay  on  for  a  long  period  of  time.  An 
occupancy  sensor  will  turn  the  lights  off  when  not  required.  As  for  reflectors,  energy  savings 
in  lighting  and  cooling  will  be  offset  by  marginal  increases  in  heating  energy. 

Originally  all  ECOs  were  evaluated  independently  of  each  other,  and  were  ranked  according  to 
the  highest  to  lowest  SIR.  Then  the  ECO  with  the  highest  SIR  was  simulated  followed  by  the 
next  ranked  ECO.  This  calculation  was  performed  with  the  first  ECO  in  place.  This  process 
was  carried  out  for  all  ECOs,  and  a  new  SIR  was  calculated  which  resulted  in  a  new  ranking. 
The  calculations  were  repeated  a  number  of  times,  until  a  true  ranking  reflected  the  interaction 
and  synergism  of  the  ECOs. 

Following  is  a  summary  of  the  ECIP  analysis  for  this  building  by  taking  synergistic  effects  into 
account. 
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ENERGY  SAVED 


ECO 

COST 

(INCL.  SlOH) 

ELEC. 

IMBTU) 

OIL 

TOTAL 

ORIGINAL 

SIR 

SYNERGISTIC 

SIR 

SIMPLE 

PAYBACK 

Radiator 

Control 

Valves 

$  945 

0 

25 

25 

3.8 

3.3 

3.7 

Ceiling 

Insulation 

530 

2 

7 

9 

3.5 

3.2 

4.7 

Weather 

Stripping 

723 

0 

21 

21 

2.1 

1.7 

2.5 

Night 

Setback 

1188 

13 

7 

20 

2.8 

1.4 

7.5 

Reflectors 

768 

6 

-2 

4 

1.3 

1.3 

6.2 

Occupancy 

Sensors 

121 

1 

0 

1 

0.8 

0.5 

13.3 

Walt 

Insulation 

36,826 

1 

29 

31 

0.2 

0.2 

95.0 

Double- 

Insulated 

Glass  $  5,129 


0 


4 


4 


0.2 


0.2  98.0 


10.13  Riiildings  1-60  (General  Officers*  Quarters) 


10.13.1  Building  Description 

General:  There  are  59  general  officers’  quarters.  All  of  them  are  two  storied  units  with 
basements  and  are  of  brick  construction.  Each  unit  has  three  to  four  bedrooms. 

Mechanical  Systems:  Each  unit,  except  Building  1,  is  heated  by  oil-fired  steam  boiler.  Building 
1  has  an  oil-fired  hot  water  boiler.  The  boilers  are  about  fifteen  years  old,  with  an  expected 
remaining  life  of  5  years.  Domestic  hot  water  requirements  are  met  by  oil-fired  water  heaters 
which  are  at  the  end  of  their  service  lives.  The  boilers  and  hot  water  heaters  are  located  in  the 
basement. 

Typical  Units:  For  the  purpose  of  this  study,  the  units  have  been  classified  into  the  following 
four  types  based  on  their  layouts. 

A  short  description  of  each  of  the  two  typical  units  follows: 

Type  1  4  bedrooms,  a  study,  a  maid’s  room,  and  two  floors,  totalling  approximately 

7,262  square  feet.  Also,  there  is  a  sun  porch  on  first  floor.  (One  unit.) 

Type  A  4  bedrooms,  a  maid’s  room,  and  two  floors,  totalling  approximately  4,803  square 
feet.  Also,  there  is  a  sun  porch  on  the  first  floor.  (19  Units.) 

Type  B  3  bedrooms  and  a  sun  porch  on  the  first  floor.  Approximately  3,295  square  feet. 
(18  Units.) 

Type  C  3  bedrooms,  sun  porches  on  both  levels.  Approximately  3,575  square  feet.  (21 
Units.) 
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10.13.2  ECOs  Investigated 


It  is  proposed  to  convert  the  energy  source  for  heating  and  domestic  hot  water  from  the  existing 
residual  oil  to  natural  gas.  The  energy  usage  for  each  typical  unit  was  simulated  by  using  the 
HAP20  program  developed  by  Carrier  Corporation.  The  ECIP  analysis  has  been  performed  with 
these  assumptions: 


1.  The  economic  life  of  residential  boilers  is  20  years. 

2.  The  hot  water  heaters  have  an  economic  life  of  10  years  and  will  need  replacement 
during  the  ECO’s  life  after  that  period. 

3.  The  main  gas  line  will  be  installed  by  the  gas  company.  Only  the  cost  of  gas  lines  from 
the  curb  into  each  unit  will  be  borne  by  the  Government. 


10.13.3  ECIP  Analysis  Summary 


COST 

(INCL. 

SIOH> 


ENERGY  SAVED  (MBTU) 


OIL  SAS  TOTAL  SIR 

$520,753  15,657  -14,050  1,607  1.3 


SIMPLE 

PAYBACK 

12.3 
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10.14  Buildings  401-432  (Rossell  Village) 


10.14.1  Building  Description 

General:  The  study  for  Rossell  Village  is  being  carried  out  in  the  400  area  for  30  buildings 
(buildings  401-432),  which  have  a  total  of  60  units.  These  buildings  are  multiple  family  units 
with  two  units  per  building  and  four  types  of  units. 

The  buildings  are  two  story  consisting  of  4  bedrooms  in  each  unit.  The  buildings  are  brick 
frame  construction  and  were  built  in  1955. 

Mechanical  Systems:  The  typical  building  (two  units)  is  heated  by  an  oil  fired  hot  water  boiler. 
The  boilers  are  about  10  years  old  with  a  remaining  life  of  10  years.  The  domestic  water 
heating  is  provided  by  oil  fired  water  heaters  which  are  at  the  end  of  their  economic  lives.  The 
boiler  and  the  water  heater  are  located  in  the  basement  area. 

Typical  Units:  For  the  purpose  of  this  study,  there  are  four  different  types  of  typical  units. 
These  typical  units  have  been  designated  based  on  their  location  in  the  building  and  their  size. 

The  description  of  the  four  typical  units  is  as  follows: 

Type  1:  4  bedrooms,  2  floors,  1,849  total  square  feet,  with  approximately  600  square  feet 

in  the  basement  area. 

Type  2:  4  bedrooms,  2  floors,  1,849  total  square  feet,  with  approximately  250  square  feet 

in  the  basement  area. 

Type  3:  4  bedrooms,  2  floors,  2,089  total  square  feet,  with  approximately  600  square  feet 

in  the  basement  area. 
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Type  4:  4  bedrooms,  2  floors,  2,089  total  square  feet,  with  approximately  250  square  feet 

in  the  basement  area. 

Building  Configurations:  There  are  two  types  of  buildings  based  on  the  type  of  units  in  the 
building.  For  purposes  of  this  study,  the  buildings  have  been  designated  as  small  building  type 
or  large  building  type,  as  follows: 

Small  Buildings 

2  Units  per  building  (Type  1  and  2).  Each  unit  has  4  bedrooms  and  2  floors  with  a  total  of 
approximately  1,849  square  feet  per  unit. 

Large  Buildings 

2  Units  per  building  (Type  3  and  4).  Each  unit  has  4  bedrooms,  2  floors,  and  a  basement  with 
a  total  of  approximately  2,089  square  feet  per  unit. 

Totals:  Small  Buildings 

Units  401  A,  B  through  405  A,  B 
Total  =  5  Buildings  (10  units) 

Large  Buildings 

Units  406  A,  B  through  432  A,  B 
Total  =  25  Buildings  (50  units) 

10.14.2  F^el  Conversion 

Under  this  ECO  the  replacement  of  existing  oil  fired  boilers  and  water  heaters  is  evaluated.  For 
this  evaluation,  the  oil  system  has  been  designated  as  Alternative  I  and  the  gas  system  as 
Alternative  11. 
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ALTERNATIVE  I 


This  alternative  refers  to  the  existing  oil  fired  boilers  and  domestic  water  heaters. 
ALTERNATIVE  n 

This  alternative  assumes  that  the  oil  fired  boilers  are  in  good  condition;  and  therefore,  only  the 
burners  need  to  be  changed  in  order  to  convert  to  gas.  However,  in  about  ten  years,  the  boilers 
would  have  to  be  replaced. 

In  order  to  serve  Rossell  Village  with  gas,  a  distribution  gas  line  will  be  installed  by  the  gas 
company.  Gas  lines  from  the  curb  to  each  building  including  connections  to  the  boiler  and  water 
heater  will  be  provided  by  the  Government. 

10.14.3  ECIP  Analysis  Summary 


ENERGY  SAVED  (MBTU) 

COST 

(INCL. 

SlOH) 

OIL 

GAS 

TOTAL 

SIR 

SIMPLE 

PAYBACK 

$181,839 

5,670 

-5,995 

-325 

0.69 

22.0 
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10.15  Buildings  900-944  Ologue  Creek  Village) 


10.15.1  Building  Description 

General:  Dogue  Creek  Village  consists  of  45  buildings  (Buildings  900-944)  which  have  a  total 
of  270  units.  These  buildings  are  multiple  family  units.  There  are  16  different  configurations 
of  the  buildings  and  10  different  types  of  typical  units. 

Most  of  the  units  are  two  story,  consisting  of  two  or  three  bedrooms;  the  other  units  are  one 
story.  The  buildings  are  of  brick  frame  construction  and  were  built  in  1956. 

Mechanical  Systems:  A  typical  unit  is  heated  by  an  oil  fired  warm  air  furnace  system.  The 
existing  oil  furnaces  are  of  downflow  type.  However,  there  is  a  possibility  of  changing  to 
upflow  furnaces  in  the  future  under  another  contract.  Therefore,  any  new  equipment  evaluated 
should  be  taken  into  account.  The  fuel  oil  is  supplied  to  the  buildings  from  ten  central  4,000 
gallon  tanks  and  from  thirty-five  2,000  gallon  tanks  with  pumped  circulation  systems.  The 
domestic  hot  water  is  provided  by  an  electrical  water  heater  located  next  to  the  oil  furnace. 

Typical  Units:  There  are  10  different  types  of  typical  units.  These  typical  units  have  been 
designated  based  on  typical  locations,  number  of  floors,  number  of  bedrooms,  and  square 
footage. 

The  description  of  the  10  different  typical  units  is  as  follows: 

Description  of  Typical  Unit 
1.  Dopue  Creek.  Type  1.  Exterior  1 

2  bedroom,  2  floors,  1,137  square  feet,  exterior  unit  1 
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2.  Pogue  Creek.  Type  1.  Interior 

2  bedroom,  2  floors,  1,137  square  feet,  interior  unit 

3.  Pogue  Creek.  Type  1.  Exterior  2 

2  bedroom,  2  floors,  1,137  square  feet,  exterior  unit  2 

4.  Pogue  Creek.  Type  2.  Exterior  1 

3  bedroom,  2  floors,  1,264  square  feet,  exterior  unit  1 

5.  Pogue  Creek.  Type  2.  Interior 

3  bedroom,  2  floors,  1,264  square  feet,  interior  unit 

6.  Pogue  Creek.  Type  2.  Exterior  2 

3  bedroom,  2  floors,  1,264  square  feet,  exterior  unit  2 

7.  Pogue  Creek.  Bungalow  1 

3  bedroom,  1  floor,  1,264  square  feet,  bungalow  unit  1 

8.  Pogue  Creek.  Bungalow  2 

3  bedroom,  1  floor,  1,264  square  feet,  bungalow  unit  2 

9.  Pogue  Creek.  Bungalow  3 
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2  bedroom,  1  floor,  1,137  square  feet,  bungalow  unit  3 


10.  Pogue  Creek.  Type  4.  Interior 

2  bedroom,  2  floors,  1,189  square  feet,  interior  unit 

Building  Configurations:  There  are  16  different  types  of  building  configurations.  The 
configurations  are  based  on  number  of  units,  type  of  units,  size  of  units,  and  layout  of  the  units 
for  each  building.  The  following  is  a  listing  of  the  building  types,  showing  which  buildings  are 
in  each  category  and  the  total  size  for  each  building  configuration. 

Total  Sq.  Ft. 

Building  Type  Per  Building 

Type  1:  Buildings  900,  924  5,812 

Type  2:  Buildings  902,  917  5,812 

Type  3:  Building  912  6,193 

Type  4:  Buildings  925,  931,  937  6,320 

Type  5:  Buildings  903,  910,  918,  927  6,320 

Type  6:  Buildings  901,  908,  916,  920,  935,  939  7,584 

Type  7:  Buildings  911,  923,  930,  942  6,320 

Type  8:  Buildings  904,  905,  906,  909,  921,  932,  943  6,320 

Type  9:  Building  926  7,076 

Type  10:  Building  915  5,812 

Type  11:  Buildings  913,  929,  941  6,320 

Type  12:  Building  944  6,320 

Type  13:  Building  928  9,604 

Type  14:  Building  922  5,056 

Type  15:  Buildings  914,  933,  934,  938  10,868 

Type  16:  Buildings  907,  919,  936,  940  10,868 
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10.15.2  Fuel  Conversion 


Under  this  ECO  the  conversion  of  existing  oil  furnaces  and  electric  water  heaters  to  gas  fired 
furnaces  and  water  heaters  has  been  evaluated.  The  existing  systems  have  been  evaluated  as 
Alternative  I,  and  the  proposed  gas  fired  equipment  has  been  designated  as  Alternative  H. 


A  project  is  underway  for  renovation  of  the  900  area.  This  is  Project  No.  24566  and  is  called 
the  Whole  House  Renovation  Project,  900  Area.  This  project  specifies  changing  the  air  duct 
system  which  is  located  in  the  slab  to  a  location  above  the  first  story  ceiling.  Since  the  existing 
oU  furnaces  are  downflow  air  type,  this  project  will  require  changing  the  existing  furnaces  with 
an  upflow  air  type  furnace.  Since  this  project  requires  changing  the  furnaces,  only  the 
incremental  cost  to  change  to  a  gas  furnace  is  being  considered  in  the  economic  analysis. 


In  order  to  serve  Dogue  Creek  Village  with  gas,  the  existing  10"  main  gas  line  located  along 
Mount  Vernon  Road  will  be  tapped.  A  typical  layout  of  the  distribution  gas  line  system  will 
consist  of  a  4"  line  that  will  be  installed  at  Gillespie  Road  until  Barlow  Road  where  a  3"  line  will 
be  installed.  Then,  2"  lines  will  be  installed  around  Fenner,  Maloney,  and  Moyer  Roads.  A 
r  line  for  each  2  units  will  be  installed  for  each  building.  All  of  this  work  will  be  done  by  the 
gas  company.  Then,  a  3/4"  line  will  be  installed  inside  each  unit  and  connected  to  the  furnace 
and  water  heater,  which  will  all  be  paid  for  by  the  Government. 

10.15.3  ECIP  Analysis  Sununary 


ENERGY  SAVED 

(MBTU) 

COST 

(INCL. 

SIMPLE 

SIQH) 

ELEC  OIL 

GAS 

TOTAL 

SIR 

PAYBACK 

$205,446 

3,680  12,605 

-16,308 

-23 

3.84 

2.9 
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10.16  Buildings  2600-2787  (Woodlawn  Village) 


10.16.1  Building  Description 

General:  Woodlawn  Village  consists  of  143  buildings  (Buildings  2600  to  2787)  which  have  a 
total  of  444  units.  These  buildings  are  multiple  family  units.  There  are  five  typical  building 
configurations  with  five  different  types  of  typical  units. 

The  buildings  are  two  story  with  either  two,  three,  or  four  units  per  building.  The  buildings  are 
wood  frame  construction  with  siding  and  some  face  brick.  The  buildings  were  built  in  1980-81. 

Mechanical  Systems:  A  typical  unit  is  heated  and  cooled  with  a  split-system  electric  heat  pump. 
The  heat  pumps  are  about  10  years  old  with  an  expected  remaining  life  of  5  years.  The  domestic 
water  heating  is  provided  by  an  electric  water  heater  which  is  at  the  end  of  its  service  life.  The 
indoor  section  of  the  heat  pump  and  the  water  heater  are  located  in  a  closet  type  area.  The  heat 
pumps  and  domestic  water  heaters  appear  to  be  in  good  condition. 

Typical  Units:  There  are  5  different  types  of  typical  units.  These  typical  units  have  been 
designated  based  on  their  location  in  the  building  and  their  size. 

The  description  of  the  five  typical  units  is  as  follows: 

Type  1  -  Upstairs  Unit 

2  bedroom,  1  floor,  1,452  square  feet 

Type  1  -  Downstairs  Unit 

2  bedroom,  1  floor,  1,452  square  feet 
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Type  2  -  Exterior  Unit 


4  bedroom,  2  floors,  1,852  square  feet 
Type  2  -  Interior  Unit 

4  bedroom,  2  floors,  1,852  square  feet 
Type  3 

4  bedroom,  2  floors,  2,073  square  feet 

Building  Configurations:  There  are  fiye  types  of  buildings  based  on  the  type  of  units  in  the 
building  and  the  number  of  units  per  building,  as  follows: 

Typical  Building  1 

This  type  of  building  has  4  units  with  each  unit  having  1 ,452  square  feet,  with  the  following 
units: 


Typical  Unit  1  -  Upstairs,  2  units  in  the  building 
Typical  Unit  1  -  Downstairs,  2  units  in  the  building 

Typical  Building  2 

This  type  of  building  has  2  units  with  each  unit  having  1,852  square  feet,  with  the  following 
units: 


Typical  Unit  2  -  Exterior,  2  units  in  the  building 
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Typical  Building  3 


This  type  of  building  has  4  units  with  each  unit  having  1,852  square  feet,  with  the  following 
units: 


Typical  Unit  2  -  Exterior,  2  units  in  the  building 
Typical  Unit  2  -  Interior,  2  units  in  the  building 

Typical  Building  4 

This  type  of  building  has  2  units,  with  each  unit  having  2,073  square  feet,  with  the  following 
units: 


Typical  Unit  3  -  2  Units  in  the  building 
Typical  Building  5 

This  type  of  building  has  3  units,  with  each  unit  having  1,852  square  feet,  with  the  following 
units: 


Typical  Unit  2  -  Exterior,  2  units  in  the  building 
Typical  Unit  2  -  Interior,  1  unit  in  the  building 

10.16.2  Fuel  Conversion 

Under  this  ECO  the  replacement  of  existing  electric  heat  pumps,  and  water  heaters  by  gas  fired 
furnaces  and  water  heaters  is  considered.  For  this  analysis,  the  existing  all  electric  system  is 
considered  as  Alternative  I  and  the  proposed  gas  fired  equipment  is  considered  in  Alternatives 
HA  and  IIB. 
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Under  Alternatives  IIA  and  IIB,  the  existing  electric  heat  pumps  will  be  removed  and  a  gas 
furnace  will  be  installed  for  heating  and  new  air  conditioners  will  be  installed  for  cooling.  The 
existing  electric  domestic  water  heaters  will  be  replaced  with  gas  fired  domestic  water  heaters. 
Under  Alternative  IIA  conventional  gas  furnaces  with  an  efficiency  of  84%  were  evaluated  while 
Alternative  HE  evaluated  high  efficiency  (92%)  furnaces. 

In  order  to  serve  Woodlawn  Village  with  gas,  a  distribution  gas  line  will  be  installed.  A  typical 
line  layout  of  the  distribution  will  consist  of  a  4"  line  around  Plantation  Drive,  with  3"  lines 
tapping  into  it  for  the  various  courts.  A  2"  line  will  be  installed  around  each  court  and  a  1"  line 
will  be  installed  for  each  2  units  for  each  building.  Then  a  3/4"  line  will  be  installed  inside  each 
unit  to  be  connected  to  the  furnace  and  water  heater.  In  addition,  it  will  be  necessary  to  install 
a  vent  chimney  for  the  gas  furnace  and  water  heater  which  will  require  some  architectural 
modifications. 

10.16.3  ECBP  Analysis  Summary 

ENERGY  SAVED  (MBTU) 

COST 


(INCL. 

SlOH)  ELEC 

GAS 

TOTAL 

SIR 

SIMPLE 

PAYBACK 

Alternative  IIA 

$1,864,793  17,205 

-26,596 

-9,391 

0.72 

11.6 

Alternative  IIB 

$2,757,556  13,577 

-21,468 

-7,891 

19.0 

19.0 

10.17  Summer  Steam  Use  Evaluation 


In  the  300  area  buildings,  namely  building  numbers  307,  309,  317,  327,  331,  334,  357,  362, 
363,  and  365,  summer  steam  requirements  were  evaluated.  Four  alternatives  were  considered 
and  are  as  follows: 

Alternative  1.  Install  a  new  boiler  at  the  central  heating  plant  #332  to  handle  only  the  summer 
load  allowing  the  large  boiler  to  be  shut  down. 
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Alternative  2.  Install  a  new  boiler  at  each  building  for  summer  load  allowing  central  heating 
plant  #332  to  be  shut  down. 

Alternative  3.  Install  a  new  steam  and  condensate  main,  sized  for  summer  load,  from  the  central 
heating  plant  #1422  to  the  300  area  distribution  system  allowing  the  central  plant  #332  to  be  shut 
down. 

Alternative  4.  Install  a  new  steam  and  condensate  main,  sized  for  year-round  load,  from  the 
central  heating  plant  #1422  to  the  300  area  allowing  the  central  plant  #332  to  be  permanently 
closed. 

Alternative  1  was  discounted  as  a  viable  ECO  when  the  computer  estimated  peak  loads  for  the 
ten  buildings  indicated,  selection  of  a  new  central  plant  boiler  for  mid- April  through  mid-October 
use  to  be  within  twenty  percent  of  the  boiler  horse  power  of  the  smallest  existing  boiler  in  the 
300  area  plant.  It  was  evident  that  the  possible  savings  that  would  result  from  this  alternative 
would  not  justify  an  addition  to  the  plant  or  even  the  removal  of  an  existing  boiler  and 
replacement  with  a  boiler  sized  for  the  summer  steam  requirement. 

Alternative  2  proposes  the  installation  of  a  local  boiler  at  each  building,  sized  for  the  non-heating 
months,  allowing  the  300  area  central  heating  plant  at  Building  332  to  be  shut  down  for  half  the 
year.  Buildings  309,  327,  331,  357,  363,  and  365  require  the  construction  of  a  small  mechanical 
room  addition,  adjacent  to  the  existing  building,  to  house  the  required  heating  equipment. 
Buildings  307,  317,  and  362  appear  to  have  adequate  space  in  their  existing  mechanical 
equipment  rooms  to  house  the  summer  heating  equipment.  Building  334  will  have  an  oil  fired 
hot  water  heater  installed  in  a  space  currently  used  for  storage.  A  masonry  partition  with  a 
labeled  door  is  proposed,  creating  a  small  equipment  room.  Underground  oil  storage  tanks  with 
leak  detection  equipment  is  proposed  for  all  buildings  except  331  and  365. 
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Investigation  revealed  that  eight  of  the  buildings  use  sufficient  summer  steam  to  warrant  local 
boiler  placement.  Buildings  334  and  365  only  use  summer  steam  for  domestic  hot  water  heating 
for  which  oil  fired  hot  water  heaters  are  proposed  for  the  non-heating  months. 

Alternatives  3  and  4  did  not  meet  the  ECIP  qualification  tests  and  are  therefore  not 
recommended. 

During  the  compilation  of  final  data  for  these  alternatives  it  became  evident  that  a  discrepancy 
existed  between  steam  produced  vs.  steam  being  used  in  the  ten  buildings  listed  during  the  non¬ 
heating  months.  Subsequent  inquiries  directed  to  the  base  energy  office  about  the  possibility  of 
additional  300  area  buildings  using  steam  during  the  non-heating  months  brought  a  response, 
after  checking,  that  seven  other  buildings  were  believed  to  require  steam  all  year  for  domestic 
hot  water  heating.  The  energy  used  by  these  additional  buildings  has  been  excluded  and  the 
addition  of  summer  water  heaters  should  not  affect  the  ECIP  tremendously.  However,  it  is 
suggested  that  the  additional  seven  buildings  be  investigated  before  Alternative  2  is  implemented. 


Following  is  the  summary  of  ECIP  analysis: 


ECO 

COST 

(INCL 

SlOH) 

ENERGY 

ELEC. 

SAVED 

RESID. 

QiL 

IMBTU) 

DIST. 

QiL 

TOTAL 

SIR 

SIMPLE 

FAYBftCK 

Local 

Boilers 

$575,562 

566 

49,595 

-19,702 

30,459 

11.6 

•  2.1 

1422-300 

Area 

Summer 

1,368,180 

658 

-1,595 

-937 

.69* 

18.9 

1422-300 

Area 

Year-Round 

1,465,057 

1,052 

-4,677 

-3,625 

1.2* 

10.4 

*  Does  not  meet  ECIP  non-energy  qualification  test. 
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1.  BRIEF  nF<;rRTPTTON  Q£  WQEK:  The  Architect-Engineer  (AE)  *hall: 

1  1  Revleu  for  general  Inforaatlon  the  previously  coapleted  Energy  En- 
glnee^lhg  Analysis  Program  (EEAP)  study  and  any  other  energy  studies  which 
were  perforiDcd  «t  this  Installation. 

1.2  Reevaluate  selected  projects  and  energy  conservation  opportunities 
(ECOs)  from  the  previous  studies  to  determine  their  economic  feasibility  based 
on  revised  criteria,  current  site  conditions  and  technical  applicability. 

1.3  Evaluate  selected  ECOs  to  determine  their  energy  savings  potential 
and  economic  feasibility. 

1.4  Perform  a  limited  site  survey  of  selected  buildings  ^  detailed  In 
Annexes  Al,  A2,  &  A3  ss  wpiui  to  Insure  that  any  specific  methods  of  energy 
conservation  which  are  practical  and  have  not  been  evaluated  In  any  previous 
energy  study  have  been  considered  and  the  results  documented. 

1.5  Provide  complete  programming  or  Implementation  documentation  for  all 
recommended  ECOs. 

1.6  Prepare  a  comprehensive  report  to  document  the  work  performed,  the 
results  and  the  recommendations. 


2.  GEHpiAL 

2’l  Other- studies  performed  under  the  EEAP  have  been  performed  at  this 
Instsilatlon.  Criteria  for  both  the  study  and  the  resulting  documentation  has 
changed  since  the  previous  study  was  completed.  This  I*  Intended  to 

reevaluate  selected  projects  from  the  previous  study  which  have  not  been 
Implemented  nor  prograaimed  for  Implementation  and  to  consider  specific  ECOs  in 
buildings  and  areas  that  may  have  been  overlooked  previously  or  recently  iden¬ 
tified. 

2.2  The  Information  and  analysis  outlined  herein  are  considered  to  be 
■Inlmuffl  essentials  for  adequate  performance  of  this  study 

2.3  The”  AE  shall  ensure  that  all  methods  of  energy  conservation  which 

^flU  reduce  the  energy  consumption  of  the  Installation  In  compliance  with  the 
Energy  Resources  Management  Plan  including  those  listed  In  Annexes  Al,  A2,  & 

A3  have  been  considered  end  documented.  All  methods  of  ^nergy^mproyements  of 

■TSperatlonal  methods  and  procedures  as  well  as  the  physical  facilities.  All 
energy  conservation  opportunities  which  produce  energy  or  dollar  savings  shall 
be  documented  In  this  report.  Any  energy  conservation  opportunity  considered 
Infeasible  shall  also  be  documented  In  the  report  reason?  for 

elimination.  a  ^4e^  >Tf  r>nncariTofinn .  opport-unltloo  (ECOfll  to  -be  used 

when  T-nlMfitlng  buiXdtjigs  or  arens  is  1nr,1iided  ac  Anncices  Al .  A2,-^& 

CerTi  ‘5c?  cryk:i]hi<2. 

3^all oerTjSide^^^ //Jc^/uclti^qiu 


Al  A2  and  A3  contain  a  list  of  ECOs  specifically 
n  Annexes  Al .  considered  and  the 

Ecri<.cu.,n«.  In  the  report,  Hot.  . .  fnt.n^.d 


o  /  Tho  «fudv  shall  Include  the  energy  consuming  buildings  or 
ll.t'd  in  *l  iy.  The  .ork  In'tho  .rets  ney  b.  r.duc.d  .on.vhet 

by  building  repetition. 

9  *i  Th.  atudv  shall  consider  the  use  of  all  energy  sources.  The  energy 

.ourC.  ."  include  electricity,  n.tut.l  Vtc' 

.11,  other  ell  products,  .tee.  -hen  procured,  te.ollne,  c^l^^.olj^ 

9  6  The  -Enersv  Conservation  Investaent  ProgAm  (ECIP)  Guidance". 
2.6  pe  Energy  ^  dated  25  April  1988Nestabllshes  criteria 

Inr.'haU  be  ^d  for  perforalng  th/  econoalc  analyses  of 

sr 

"reined  in  t".  X.t.st  .pplic.ble  edition  of  the  Enjlneer  Lprove.ent  Reco.. 
■endatlon  System  (EIR5)  bulletin. 

determined  to  be  tecHnically  ,3nd 
5  7  Enertv  conservation  opportunities  actei»xiiirva  ^  v 

11  ^hmll  be  developed  into  projects  acceptable  to  Installa- 

econonlcally  ^“*!^\*  *  involve  combining  similar  ECOs  into  larger  packages 

iMch'tKrouehfrfor  ECirot  KC^  funding,  end  deteflnlng.  In  cootdln.tlbn 

rtih  lMtiu.tlon  personnel,  the  .pproptl.te  peckegln,  .nd  l.ple.ent.tl.n  ep- 

proach  for  all  feasible  ECOs. 

2.8  Project,  which  qualify  for  ECIP  funding 

listed,  end  prioritized  by -the  Savings  to  Investaent  Ratio  (SIR). 

2.9  All  feasible  non-ECIP  projects  .hall  be  ranked  in  order  of  highest  to 
lowest  SIR. 

2.10  _ At  seae  ^ 

glflfnreHng^end  Hmiflng*uin  Tndfra^^^^ 

^  ^  ^ « afBf  _  *  ^  ,  a _  A  _  1  \  ^Zi  ZL  TVi4  e  _ of  Work  manttonc  only- -ECIP, 


3.  PROJECT  IW^ACEMEFI  ^  * 

i.i  ^fitof f^*i«J'»ruSd‘uS5:i*'tJirro!irt.n."^n 

:«Jd';V’ ms"o«  Ur  thVuSlvnusl  shel’l  he  l..edUtely  -..Un*»JJ;" 

The  AE's  designated  prolect  Manager  ah.ll  be  approved  by  the  Con 
I^ctlSg  Offlcir  prior  to  coaaenc'eaent  of  work.  Thii  dealgnatad  individual 
Jhall^S  responsible  for  coordination  of  work  required  under  this  contract. 
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^  *4  -  nff4r*r  will  designate  a  project  nanager  to  serve  as  the 

The  Contracting  Officer  for  all  work  required  under  this 

U  t.  th.  Oov.r».nf.  r.pr.,.nt.tlv., 

A. .i, fence.  The  Comnanding  Officer  at  each  Installation 
ASff  «#rve  AS  the  point  of  contact  for  ob- 

will  designate  an  establishing  contacts  with  the  proper  in- 

.s  nfc.Ty  to  .c=o.pU.h  the  »ork  required  under 

this  contract. 

,  <fv-.  AT  ■ViaII  wake  no  oublic  announcements  or 

dl.e?e!ure^.tK^tt~?i:n^:  -v'leped  In  thU  eontrect. 

except  as  authorized  by  the  Contracting  Officer. 

,  A  w..f4nA«  Meetlnes  will  be  scheduled  whenever  requested  by  the  AE  or 
3.4  tttsiinfci-  Me«tlng  -.-olution  of  questions  or  problems  encoun- 

the  Contracting  Officer  AE  and/or  the  designated 

t.red  in  r.cul»d  tH^end  «d  pertlclpet.  In  .11  .ee  tinge 

representaclve(s)  shall  be  required  t  -ontract  as  directed  by  the  Con- 

pertinent  to  the  work  m  .ddinon  to  the 

tractlng  Officer.  These  .eatings .  if  necessary,  are 

presentation  and  review  conferences.  ^ 

l.phll!iStI^thf«^YrSS^^ 

the  preparitlon  and  accomplishment  of  the  work. 

# 

3.6  Records 

',41  Th.  AF  .hall  orovlde  a  record  of  all  significant  conferences,  aeetlngs. 
discussions  th?s^?onc«c?Tn  Xc^^^  *AE  ‘and/e^  designated 

rtproducible  copy  of  the  records. 

362  The  AE  shall  provide  a  record  of  requests  for  and/or  receipt  of 
r  *  dsts  docuiiencs  i  InforiBSCioTi,  etc.,  which  i 

C»v.OT.nt.fuml.h.d  '  .ould  .Ignlflcntly  Idp.lr  the  nor..l 

,  _  ,  ,  Th»  AF  and  the  Govemaent's  .representative  shall  conduct 

/°tl?taMrvieus  vlth  the  Director  of  Engineering  end  Hou.lng  !>«£"• 
entry  end  exit  Intervi.u.  .Itn  me^^  e„^l.tl,„  of  the  field  .ork.  The 

So“^fnt"  rtpre..nt.tlve  .hell  echedule  the  Interview,  et  le..t  one  week  in 

advance . 
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1 


7  1  Entrv  The  entry  Interview  .hell  thoroughly  brief  end  describe  the 
3  7  1  rhV  survey  end  shell  be  conducted  prior  to  commencing 

points : . 

a.  Schedules. 

b.  K«.«  of  .ootsy  “*><>  "111  !'•  ‘“"'I'' 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Director  of  Engineering  end  Housing. 

,.,.y  Exir.  Tb.  .XU 

.’"uc'u  ln“  t'.nd  .avlc.  fro.  th.  Dlr.cror  of  En,l...rlns 

end  Housing. 

,  erortTrrc  ewn'  maTERTaLS  All  services .  meterlels  (except  those  specif i- 

by  tb.  ..v.™.nr,  EUnr.  Ub- 

r:;  r.  '::::Lr:rViz^vitz  ...  pru.  of  rb.  co„rr.or. 

J  t.DnTrrT  nnrTTMENTATlOK.  All  energy  conservation  opportunities  (ECOs)  which 

b.  included  in  on.  of  th.  folloolng  cr.sorl.s  .nd 

presented  In  the  report  as  such. 

e  1  erio  PrnWcts  To  q’ualify  as  an  ECIP  project,  an  ECO.  or  several 
iCo/.ilcf^v.'^S^o.bln.d’  -..t  b.v.  . 

tb.n  SIOO.OOO  y..r..‘  Vo^^  */c:;;“.nd'fL"ily  bourin, 

slople  peybeck  period  or  less  cnan  eign  j  eh«ck  with  the 

pr^octr.'tb.  S200.000  17‘“'1™  7/.ir;r:jS-.n?..“  Sucreu trrff  tb. 

g;uidanc  .  orolects  aeeting  the  above 

criUUa‘^coU^Vt^^r^^^  required.  Programming 

^  r”  .  nn  Fft-™  1591  life  cycle  cost  analysis  sum- 

docu..nt.tlon  •711  "»-b.r.  pr«.nr.d, . 

■ary  sheet (s)  Kr-^bure  fPDB^  A  life  cycle  cost  analysis  summary 

and  a  project  development  brochure  (PDB).  A  lit  project  when  mere 

sheet  ahall  be  developed  for  aac  reevaluated  from  the  previous 

than  one  ECO  Is  combined.  calculations 

•t^u,  th.  ‘■“S:' -d  .n.iy.u. 

and  analysis.  shall  ^Include  as  much  of  the  following  as  is 

In  addition,  ^he  ac  P  _  __v  the  project  or  ECO  was  developed  under  in 

•T.iUbl.r  th.  7““'"'  th.-.n.r5y  to  co.t  (E/C) 

th.  pr.vlou.  »tu  y,  /./c)  ratio  tho  curront  working  ostlaoto  (CUE), 

r.cl.  tb.  b*n.EU  td  «.y./C^)j.Uo^  ..  ,K. 

Wckup  d.V/  Iho  purpo..  of  thl.  InfotMtlon  l.,f>  provld.  .  ~.n.  to  pr.v.bt 
duplication  of  projects  In  any  future  reports. 
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52  Non.EClP  Project!.  Projects  which  noraelly  do  not  Beet  ECIP 
..riterle  but  which  have  In  overall  SIR  greater  than  one  shall  be  documented. 

The  life  cycle  cost  analysis  sunmary  sheet  shall  be  completed  through  and  In- 
cludlna  line  6  for  all  projects  or  ECOs.  Each  shall  be  analyzed  to  determine 
they  are  feasible  eJ^en  If  they  do  not  -eet  ECIF  criteria,  ^^ese  ECOs  or 
projecw  Bay  not  meet  the  nonenergy  qualification  test  For  projects  or  ECOs 
which  Beet  this  criteria,  the  life  cycle  cost  analysis  suamary  sheet,  com¬ 
pletely  filled  out.  with  all  the  necessary  backup  data  to  verify  the  numbers 
SresenJed.  a  complete  description  of  the  project  and  the  simple  payback  period 
ihall  be  Included  In  the  report.  Additionally,  these  projects  shall  have  the 
necessary  documentation  prepared.  In  accordance  with  the  requirements  of.  the 
‘  Covernaent '*  representative,  for  one  of  the  following  categories: 

a.  Quick  Return  In  Investment  Program  (QRIP).  This  program  Is  for 
projects  which  have  a  total  cost  less  than  $100,000  and  a  simple  payback 
period  of  two  years  or  less. 

b.  OSD  Productivity  Investment  Funding  (OSD  PIF).  This  program  Is  for 

projects  which  have ’a  total  cost  greater  than  $100,000  and  a  simple  payback 
period  of  four  years  or  less. 

c."  Productively  Enhancing  Capital  Investment  Program  (PECIP).  ^Is 
program  is  for  projects  which  have  a  total  cost  greater  than  $100,000  and  a 
•lisple  payback  period  of  four  years  or  less. 

The  above  programs  are  all  described  in  detail  In  AR  5 -A.  Change  No.  1. 

d  Regular  Military  Construction  Army  (MCA)  Program.  This  program  Is  for 
project,  which  have  a  total  cost  greater  than  $200  000  and  a 
oeriod  of  eight  to  twenty-five  years.  Projects  or  ECOs  which  qualify  for  this 
thUl  ».  .e.n..lc.Uy  .n.lyx.<l  In  .e.ord.BC.  .1th  tb.  f.t 

Special  Directed  Studies  In  Engineering  Technical  Utter  (ETL)  1110-3  332. 

a.  Uw  Coit/No  Cost  Projects.  These  are  projects  which  the  Director  of 
Engineering  and  Housing  can  perform  ualng  his  resources. 

•  5.3  Honfeaslble  ECOs.  All  ECOs  which  the  AE  has  considered  but  which  are 

not  feasible.  Vhall  bTdocumented  In  the  report  with  raaaoni  and  Justifica¬ 
tions  showing  why  they  were  rejected. 

6  DETATLED  SCQPE  Of  WORX.  The  general  Scope  of  Work  la  Intended  to  apply  to 
eontraot  efforts  for  all  Army  installations  Included  under  this 
eept  as  modified  by  the  detailed  Scope  of  Work  for 

The  detailed  Scope  of  Work  la  contained  In  AnnexsM^ /7'Z- ^.^3 

a  •• 

7.  IQ  2£  ftCCPHFLISHEO- 

7  1  Review  Previous  Studies.  The  A£  shall  rMew  for  general  Informatlert 
the  previols^  EEAP  a tudy  along  with  any  other  energy  studies  performed  at  the 
Installation.  This  review  should  acquaint  the  AE  with  the  work  that  has  been 
performed  previously.  Much  of  the  Information  the  AE  may  naed  to  develop  the 
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*rn  1  thJs  T.ro»ect  vlU  be  contained  In  the  previous  studies.  The  survey 
CntrinJ  r„^  th.  pr.vlous  study  should  b.  very  h.lptul  to  th.  r.sults  ot 

this  study. 

.  ,  _  4 ^o,«-«s  TViib  AE  shall  reevaluate  the  projects 

7.2  Peevalua££  £el££^  &  aI.  Sese  projects  and  ECOs  are  projects 

and  ECOs  listed  In  Annexes  Al,  •  .  •  Identified  but  that  have  not  been 

and  ECOS  that  the  previous  study  has  Ident It lea  project  or  ECO  Is 

accomplished  Jhlre  are  no  changes  to  the  baste  project  or  ECO. 

acceptable  as  Is.  that  .  project  may  be  accepted  as  accurate 

the  energy  savings  show  PJ  cost^^estlnates^shall  be  updated  based  on 

but  the  energy  cost  and  the  above  Information  the  project  shall 

the  most  current  data  available,  criteria  If  the  project  or  ECO  Is 

then  be  analyzed  based  on  ®  buildings  In  the  original  project  have 

basically  acceptable  |he  necessary  changes  shall  be 

been  deleted  or  new  and  instruction  cLts  shall  be 

made  to  the  energy  saving.  then  be  analyzed  using  current 

updated  and  the  revised  P”J®f  Jr  ECO  has  had  numerous  changes  made 

ECIP  guidance.  If  th?  ejected  of  being  Inaccurate,  but  the 

to  It  so  that  all  of  the  feasible  the  AE  shall  develop  the  project 

.  rroi'“h.°%^g?n!,tnr  »a"u.lyb.  It  .Ith  th; 

projects  shall  be  separately  listed  In  the  report. 

KV  IvilMil  Stltttcd  ££&!•  to" de^ermlM  thelr^feaslblllty . 

Th...  ECO.  ‘•'•11  Vl.rX)  Ilhlll  b.  u.lng  curr.nt  ECIP 

^rMcM^ry  d.t.'5.qult.d  for  th...  pt.J.ct.  ..y  not  b.  .vll- 

•  guidance.  The  Installation  to  obtain  any  necessary  In- 

.  able,  requiring  the  ^  to  ^^sic  cn  calculations  needed  to  support 

formation..  The  AE  •hall  provide  all  data  and  c.ici  Calculations 

th.  r.co-..i.d.d  ECO.  All  rtV  ECO  -.r.  flgut.d,  C.UuU- 

Shall  be  prepared  showing  *  progression  from  the  first  assumption 

tlons  shall  he  an  orderly  step-by-step  progress  .anufacturers  catalog 

••  t.  th.  fln.l  nu.b.r.  AV/JiV;  V/ A  lit.  cytl. 

•  cuts,  peftlnent  ^’^•’'^*‘8*  ,  be  'DT¥pared®for  each  ECO  and  Included  as 

cost  analysis  .umm.ry  sheet  the  existing  heat- 

part  of  the  supporting  «Utt.  For  ECOs  w^h  significantly  change 

-ing.-  ventilating,  and  volume  (VAV 

•  It  (iuch  ts  converting  A  wmt  y  •iimilAtlon  to  analyte  the  system 

syatea))  the  AE  la  required  to  wn  •  to  use  computer  mJdel- 

and  to.detenitne  the  aner^  Mnditioned  or  air  conditioned  only  build- 

ing  applies  only  to  heated  and  buildings  In  excess  of 

Ings  which  axcaed  8,000  aquare  f  .  -hell  analyte  the  building  on  sn 

jotooo  .,u.V.  Ct.  Th.  c..put.r  progr.. 

houl-byhout  b.»l.  -h.  Building  lo.d.  An.lyil.  .nd^Sy.t.n  Th.f 

.  •'cmr-by-h.ur  .n.ly.l..  Jlnl  >>  * .  ,„pi,  cput.t  run 

■pdjmuU  .”*5“,,  ,„„t  .nd  .utput  d.t.  .nd  i  .uan.ry  «t  progr.i. 

■  •  :«td“  .*.7.n“int;gy  .vVl«.t7on  cp.blUtl..  fnr.^ptov.l  by  th.  Contr.ctlng 

..tVdol.gy  md  .  0  progi-.!.  for  .nnlysU.  Th.  coBput.r  prngrai.  us.d 

•  Mnp.«h;:  li  progran,  "^Th.  u..  of  th.  .ICCID  conput.r 

program  may  be  used  J.f  requested  In  writing. 


,  /.  «._r _ -  Rif*.  Survey.  The  AE  shall  conduct  a  United  site 

•urvlj  I"  r'r’  *'• 

list  of  ECOs  In  Annexes  Al,  A2,  &  A3  shall  be  used  when  evaluating  these 
building  or  areas.  This  list  is  not  Intended  to  be  restrictive  but  only  to 
assure  that  these  opportunities,  as  a  nlnlnun,  are  considered,  discussed  and 
docunented  In  the  report.  The  AE  nay  be  aware  of  other  ECOs  not  included  in 
Annexes  Al,  A2,  &  A3  that  will  produce  energy,  nanpower  or  dollar  savings . 

These  should  be  evaluated  the  sane4  as  the  other  ECOs.  Each  of  the  Items 

shall  be  considered  and  discussed  In  the  report.  Those  Items  on  the  list 
which  are  not  practical,  have  been  previously  accomplished,  are  Inappropriate 
dr  can  be  eliminated  from  detailed  analysis  based  on  preliminary  analysis 
shall  be  listed  In  the  report  along  with  the  reason  for  elimination  from 
further  analysis.  All  potential  ECOs  which  are  not  eliminated  by  preliminary 
considerations  shall  be  thoroughly  documented  and  evaluated  as  to  technical 
and  economic  feasibility.  The  AE  shall  obtain  all  the  ^ 

evaluate  the  ECOs  by  conducting  a  site  survey.  However,  the  AE  Is  enc^raged 

to  use  any  data  that  nay  have  been  documented  in  a  previous  study.  AE 

shall  dociment  his  site  survey  on  forms  developed  for  the  survey,  or  standard 
forms,  and  submit'  'these  completed  forms  as  part  of  the  report.  ^11  test 
and/or  measurement  equipment  shall  be  properly  calibrated  prior  to  its  use. 


7.5  Provide  Prcerammlng  £1  Tmolementatlon  For  projects  or 

ECOs  reevaluated  or  developed  during  this. study,  complete  progfammlng  or  Im¬ 
plementation  documentation  shall  be  prepared  by  the  AE. 

7.5.1  Programming  Documentation.  For  projects  or  ECOs  which  meet  ECIP 
criteria  and  which  the  Installation  wants  to  submit  as  an  ECIP  project,  com¬ 
plete  programming  documentation  shall  be  prepared.  Conpleee  programming 
documentation  consists  of  DD  Form  1391,  Project  Development  Brochure  (PDB)  and 
supporting  data.  These  forms  shall  be  separate  from  the  narrative  report 
They  shall  be  bound  similarly  to  the  final  report  In  a  manner  which  will 
facilitate  repeated  disassembly  and  reassembly. 

7. 5. 1.1  Military  Construction  Project  Data  (DD  Form  1391).  These  docu¬ 
ments  shall  be  prepared  In  accordance  with  AR  415-15  and  the  supplemental  re¬ 
quirements  In  Annex  C.  A  complete  DD  Form  1391  shall  be  prepared  for  each  ' 
project.  The  form  shall  include  a  statement  that  the  project  results  from  an 
EEAP  study.  Documents  shall  be  complete  as  required  for  submission  to  higher 
DA  headquarters.  These  programming  documents  will  require  review  and  •lE"** 
cures  by  the  proper  Installation  personnel.  All  documents  shall  be  completed 
except  for  the  required  signatures. 

7. 5.1. 2  Project  Development  Brochure  (PDB).  Preparation  of  the  PDB  re¬ 
quires  the  AE  to  delineate  the  functional  requirements  of  the  project  as  re¬ 
lated  to  the  specific  site.  The  AE  shall  prepare  PDBs  In  acrordance  with 
AR  415-20  and  TM  5-800-3.  Mo*t  projects  will  not  require  all  the  fortfs  and 
checklists  Included  In  the  Technical  Manual  (TM) .  Only  that  Information 
needed  for  the  project  shall  be  Included.  The  PDB-I  format  described  In  the 
TM  Shall  be  used  for  whatever  Information  Is  needed. 
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„.r..Uy  do  not  ^co  .t^.U  b.  Indivlduolly  p.ck.g.d  .nd 

i;trr:o-cn./fd  - 

the  "  ulr'd  e«no.lc  Jostlilc.tlon. .  eketoh...  end 

wni^b*  \s  detenalned  by  the  Covernnent ' s  represent.tlve .  Docunenta- 
quired  will  be  *s  deten,inec^  categorle*  listed  in  paragraph  5.2.  For  the 

M??  'oSD  PIF  Tnd^EClP  projects,  docuaentation  shall  be  prepared  in  accor- 
QRIP.  OSD  PIF  and  PECIF  .  cu„„  Ho  1.  A  sanple  Inplenentacion 

dance  with  the  sloS-f  XtSes  and  »anufactu«rs  data  and 

ddcuaent.  consisting  of  a  DA  ^l^. 

•  subaittal.  This 

proval.  This  sample  shai  other  implementation  documents  are 

.«ple  shall  be  approved  before  selected  for  the  sample 

.  L““Utd:rr\{ult.r.h.ll  be 

Che  econonlc  «..lyel.  ”.t/no  cost  nrojeec.  .hioh  the 

BlVeecor  of  ^Enjlneerint'dnd  Bou»lnE  per.oimel  een  perfone,  •  the  follooing  In- 
fpfmation  shall  be  provided: 

a.  Brief  description  of  the  project. 

b.  Brief  description  of  the  reasons  for  the  modification. 

c.  Specific  Instructions  for  performing  the  modification. 

d.  Estimated  dollar  and  energy  savings  per  year. 

e  Estimated  manhours  and  labor  and  materials  costs.  Costs  shall  be  cal- 

Dy  crmae.  rot  ptuj  ^hm  Mtlaated  aanhoiirs  by  trade  and  labor  and 

function  properly.  V.’.'J”.. In  thet  condition.  So.e  of 

the*simple*practical  mSifications  may  be  developed  on  a  per  unit  basis.  An 

frLn:nrrhr."t;;Uf  ^u.tio^..u^^^ 

.teen  tr.p.  on  .n  **  “**i’ ..t"  t^her  then  per  unit  .odlfic.tlons . 

stp»I“  'heeV.  for  etch  project  .houlng  the  .bove  Infometlon  .hell  be 
prepared  and  included  in  the  report. 

7.6  rubnittelr^  trrppnmlkBi  ind 

\o  installation,  eomand.  and  ether  Government  personnel.  During  the  presen 


8 


taclon.  the  personnel  In  .ttendance  shall  be  given  ample  opportunity  to  ask 
questions  and  discuss  any  changes  deemed  necessary  to  the  A  review 

conference  will  be  conducted  the  same  day.  following  the  presentation  Each 
comment  presented  at  the  review  conference  will  be  discussed  and  resolved  or 
action  items  assigned.  The  AE  khall  provide  the  comments  from  all  reviewers 
and  written  notification  of  the  action  taken  on  each  cogent  to  all  reviewing 
agencies  within  three  weeks  after  the  review  meeting.  It  Is  anticipated  that 
each  presentation  and  review  conference  will  require  approxlMt.ly  one  working 
day.  The  presentation  and  review  conferences  will  be  at  the  Installation  on 
the  date(s)  agreeable  to  the  Director  of  Engineering  and  Housing,  the  AE  and 
the  Government's  representative.  The  Contracting  Officer  may  require  a  resub¬ 
mittal  of  any  document(s).  if  such  document(s)  are  not  approved  because  they 
are  determined  by  the  Contracting  Officer  to  be  inadequate  for  the  intended 
purpose. 

761  Interim  Submittal.  An  Interim  report  shall  be  submitted  for 
review'after  completion  of  the  field  survey  and  an  analysis  has  been  performed 
on  all  of  the  ECOs.  .The  report  shall  Indicate  the  work  which. has  been  ac¬ 
complished  to  date,'  illustrate  the  methods  and  justifications  of  the  ap¬ 
proaches  taken  and  contain  a  plan  of  the  work  remaining  to  complete  the  study 
Calculations  showing  energy  and  dollar  savings  and  SIRs  of  all  the  ECOs  shall 
be  included.  The  simple  payback  period  of  all  ECOs  shall  be  calculated  and 
shown  in  the  report.  The  AE  shall  submit  the  Scope  of  Work  and  any  modificA- 
tions  to  the  Scope  of  Work  as  an  appendix  to  the  report.  A  narrative  s^ary 
describing  the  work  and  results  to  date  shall  be  a  part  of  this  submitwal. 
During  the  review  period,  the  Government's  representative  shall  eoordinaoe 
with  the  Director  of  Engineering  and  Housing  and  provide  the  AE  with  direc¬ 
tion  for  packaging  or  combining  ECOs  for  programming  purposes . and  also  indi- 
cate  the  fiscal  year  for  which  the  programming  or  implementation  documentation 
shall  be  prepared,  A  sample  implementation  document  (DA  Form  5108-R,  sketches 
and  manufacturers  data.’  life  cycle  cost  analysis  summa^  sheet  and  supporting 
data)  for  one  project  shall  be  submitted  with  this  submittal  for  review  an 
approval.  The  survey  forms  completed  during  this  audit  shall  be  J^^mitted 
with  this  report.  The  survey  forms  only  may.  be  submitted  in  final  form  i 
this  submittal.  They  should  be  clearly  marked  at  the  t^e  of  submission  that 
they  are  to  be  retained.  They  shall  be  bound  in  a  standard  three -ring  binder 
which  will  allow  repeated  disassembly  and  reassembly  of  the  material  contained 

within. 

762  Prefinal  Submittal.  The  AE  shall  prepare  and  submit  the  prefinal 
report  when  all  work  under  this  contract  is  complete.  The  AE  shall  submit  the 
Scope  of  Work  for  the  Installation  studied  and  any  modifications  to  the  Scope 
of  Work  as  an  appendix  to  the  submittal.  The  report  shall  contain  a  narrative 
summary  of  conclusions  and  recommendations,  together  with  all  raw  and  support¬ 
ing  data,  methods  used,  and  sources  of  information.  •  "^e  report  shall  in¬ 
tegrate  all  aspects  of  the  study.  The  report  shall  Include  an  order  of 
priority  by  SIR  in  which  the  recommended  ECOs  should  be  accomplished.  The 
synergistic  effects  of  all  of  the  ECOs  on  one  ^eCher  shall  have  been  deter¬ 
mined  and  the  results  of  the  original  calculations  adj^ted  accordingly.  Com¬ 
pleted  programming  and  implementation  documents  for  all  recommended 

shall  be  included.  The  programming  and  implementation  documents  shall  be 
ready  for  review  and  signature  by  the  installation  commander.  The  prefinal 
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1  K  Fvecucive  Summary  and  *11  appendices  shall  be  bound 

report,  separately  bo'ind  .  will  allow  repeated  disassembly  and  reas- 

in  standard  three -ring  AaU  *  .eparately 

sembly.  The  prefinal  submittal  of  what  was  accomplished  and 

bound  Executive* Summary  to  give  a  brief  «  ^  charts  as  much  as  possible 

the  results  of  this  study  using  graphs,  narrative  raporc  containing  a 

(S..  -um.x  »  for  .int™.  ,t ""o  vol”*  "■*  '*•*"‘'>‘'>5  1'' 

copy  of  th.  Exocurlv.  .tody,  (O  .pp.ndic,  co 

detail  what  was  accomplished  and  the  resuics  *nd  (d)  the  program- 

Include  the  detailed  ^  list  of  all  projects  and  ECOs 

mlng  and  Implementation  documen  included  In  the  Executive  Summary  and 

developed  during  this  study  sh*  cycle  cost  analysis  summary 

.1..11  loclud.  th.  tollo.ln6  d.t.  fro.  th.  Uf.  ^ol.^eo»  ^  y  ^ 

.h..t;  th.  cost  (censOTCtlon  p  ^  ^  sijiipl.  payback  period  and  Che 

‘Sud.%L  year  In  which  It 

is  programmed  and  the  programmed  year  cost. 

,  ,  1  r./  1  e  Anv  revisions  or  corrections  resulting  from  com- 

7.6.3  Final  Submittal,  ^y  .  ,  report  or  during  the  presentation 

ments  made  during  the  Into  the  final  report.  These 

and  review  thl^fora  of  replacement  pages.'  which  may  be 

revisions  or  corrections  may  tiomlete  new  volunes.  Pen  end  Ink  changes 

inserted  In  the  prefinal  report,  or  co^Jy®  "®«  ;„“^ement  pages  are  to  be. 
or  errata  sheets  will  not  be  •«®P^*:  “eflnil  sXutal  that  the  sub- 

Issued,  It  shell  be  clearly  *  eomolv  with  the  comments  made  during 

mltted  doc^ept,  will  be  changed  oniy^«  rhe 

the  .prefinal  conference  and  ^  r.llure  to  do  so  will  require  resub- 

preflnal  submittal  should  be  velvLes  are  submitted,  they  shall  be  In 

.hall  contain  an 

^atTo^rwlTi^  "he  securely  attached  to  the  re- 

placement  pages. 

O 
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ANNEX  A3 


Detailed  Scope  of  Work 
for  an 

Energy  Savings  Opportunity  Survey  (ESOS) 

at 


Fort  Belvoir,  Virginia 


Pages  A-1  thru  A- 6 

The  following  detailed  requirements  amplify,  modify,  or  add  to  the  referenced 
paragraphs  of  the  General  Scope  of  Work  for  the  subject  study, 

1.  2.6  Use  an  SIOH- value  of  5.52  in  ECIP  Guidance,  Life  Cycle  Cost  Analyses. 

2.  3.0  Add  the  following: 

Point  of  contact  for  Ft.  Belvoir,  VA  is: 

Commander 

U.S.  Anny  Military  District  of 
Washington 

ATTN:  ANEN-RM,  (Mrs.  Joan  Johnson) 

Fort  Lesley  J.  McNair,  Washington  DC  ~ 

20319-5050 

Point  of  contact  at  Baltimore  District  is: 

COMMANDER 

U.S.  Army  Engineer  District,  Baltimore 
ATTN:  CENAB-EN-D  (Hr,  James  Hawk) 

P.O.  Box  1715 

Baltimore,  Maryland  21203-1715 

3.  7. 5. 1.2  Delete  all  contract  requirements  for  a  Project  Development 

Brochure  (PDB)  at  this  installation. 


4.  7.5.2  The  fiscal  year  to  which  all  projects  should  be  estimated  for  , / 

programming  or  implementation  documents  shall  be  j:¥-W 

following  schedule  requirements:  The  work  and  services  to  be 
provided  by  the  contractor  under  this  contract  shall  be  performed  within  the 
indicated  number  of  calendar  days: 


a.  UTP  to  Interim  Submittal  Report 

b.  Interim  Review  Conference 

c .  Interim  Report  Approval 

d.  Prefinal  Submittal 

e.  Prefinal  Review  Conference 

f.  Prefinal  Approval 

g.  Final  Submittal 


122  Days 

163  Days 

164  Days 
250  Days 

293  Days 

294  Days 
324  Days 


6.  7.6.3  All  TTli  irfnr^rng  fnr  iirfnp  iipenr.v  shall  he 

Bubmiteed  ort-a-spreadsheot  fomaC-^lappy-diak. — The  farmat  wilt  be  deter»imed 
during  negotiations^-  The  final-repert  to  tho  uaing- agenry  shnll  r.nnsist^&f 
.tj^ree  hard  ^AJa/  ^  'S<S/7r 

/^o6/^//3l f  acyf^/ern  -t© 

7.  7.6.4  Submittals  of  reports  and  minutes  shall  be  transmitted  directly  to 
the  agencies  listed  below  in  the  quantities  noted.  An  informational  copy  of 
all  transmittal  letters,  shall  be  provided  to  CENAB*EN*D. 


Agency 


Reports 


Minutes 


USALEA,  DALO-LEP  A 
DSACE,  CEEC-EE  A 
CENAB-EN-D  3 
CENAD-EN-MM  A 
ANEN-RM  ■  5 


2 

1 

1 


Submittals  will  be  mailed  to  :  "A"  -  Executive  Summary  Only 


COMMANDER 

USALEA 

ATTN:  DALO-LEP  (Mr.  Keath) 

NCAD 

New  Cumberland,.  PA  17070-5007 

COMMANDER 

HQUSACE 

ATTN;  CEEC-EE  (Mr.  Beranek)  . 
Vashington,  DC  20314 

COMMANDER 

U.S.  Army  Engineer  District,  Baltimore 
ATTN:  CENAB-EN-D  (Mr.  Hawk) 

P.O.  Box  1715 
Baltimore,  MD  21203-1715 
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COKa<.U;BER 

USAED,  North  Aclancic 

ATTN:  CENAD-EN-MM  (Hr.  Elkscrems) 

90  Church  Screec 
Neu  York.  NY  10007 

COMMANDER 

U.S.  Army  Military  District  of  Washington 
DCSEH  ATTN:  ANEN-RM  (Mrs.  Joan  Johnson) 

Fort  Lesley  J.  McNair 
Washington,  DC  20319-5050 

8.  The  buildings  and  ECO's  to  be  surveyed  are  listed  on  the  enclosed  matrix. 
Clarification  notes  for  the  ECO's  are  as  follows: 

«•  Alternate  Fuel  Study  -  The  existing  buildings  are  heated  and  cooled 
with  electric  heat- pumps.  The  A/E  shall  investigate  all  ECO's  to  determine  if 
these  buildings  can  be  economically  heated  by  gas  and  utilizing  the  existing 
heat  pumps  for  air-conditioning.  A/E  shall  Investigate  all  ECO's  to  determine 
if  it  is  economical  to  Install  FM  switches  or  exterior  sensors  for  heating  and 
hot  water  heaters. 

b.  fM  Switches  -  The  existing  central  air-conditioning  units  are  not  part 
of  the  post  energy  monitoring  control  system.  The  A/E  shall  investigate  all 
ECO's  to  determine  if  is  it  economical  to  install  FM  Switches  on  these  units  or 
to  incorporate  them  into  the  posts  energy  monitoring  control  system. 

c.  Dull  Fuel  The  A/E  shall  Investigate  all  ECO's  to  determine  if  these 
boiler  plants  can  be  economically  fueled  by  using  duS-1  fueled  boilers.  A/E 
shall  determine  efficiency  and  measure  acndonootc  getum  in  his  investigation 
of  these  ECO's.  The  A/E  shall  include  in  these  ECO's  any  savings  by  increasing 
the  number  of  control  points  presently  connected  into  the  post's  EMCS. 

d.  Low  Pressure  Boilers  -  Existing  buildings  require  high  pressure  steam 
for  air-conditioning.  A/E  shall  investigate  all.  ECO's  to  determine  if  these 
buildings  can  be  economically  cooled  by  installing  a  low  pressure  boiler  for 
summer  cooling  and  hot  water . 

e.  Model  Buildings  -  A/E  shall  model  these  buildings  to  determine  energy 
efficiency  and  potential  energy  savings  in  accordance  with  paragraph  7.4  of  the 
Scope  of  Work. 

f.  Ice  Production  Storage  -  A/E  shall  investigate  all  ECO's  to  determine 
if  this  process  can  economically  reduce  the  peak  demand  of  electrical  use 
during  the  cooling  season. 

g.  Stand  by  Generators  -  A/E  shall  investigate  all  ECO's  to  determine  if 
this  process  can  economically  reduce  the  peek  -demand  of  electrical  use  during 
the  cooling  season. 


.  lyaluattoq  of  £.oi}er  gfudy  .  Reevaluate  the  ECO's  of  this  studv  and 

deternine  the  up  to  date  economic  savings  to  the  Government.  ^ 


i...  crriburf  nn  ^irrt-nm 


^ICPC  .r.d 


_ _  73—  77 — — ,  Sur^,rey  tho  dtf frlhyt;tTTii  nystcm  fj.uu.  boiler 

- ”•  '  '  ^  - Identify  all  grn>,.  d^.,.grratne  if  rfflcli  ..7-  po^-^er 

Ifflproved.by  rhp  repair  aridlMnn  TnndlfynUL  If 

jnsrai  J.— aj.1  testing  of  Beacurcmont  equipment  or  devices. 

A/E  ^  existing  buildings  are  heated  by  oil  The 

irL  f  determine  if  thele  buildingrca^  be  ’ 

economically  heated  by  gas.  A/E  shall  investigate  all  ECO's  to  Se^raine  if 

IVLlXllr  ™  s.ns»rs'fo\° 


1.  All  work  in  these  buildings  must  be  scheduled  10  days  in  advance, 

Fort“BelJ“?^”vA  ^°P  Building  1442  at 

n03^  fifii  P.O.C.  is  Mr.  Paul  Bruegueras  at  telephone  number 

(/U3)  664-6251  between  the  hours  of  9  a.m.  and  3  p.m. 
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ANNEX  B 

REQUIRED  DD  FORM  1391  DATA 


To  facilitate  project  approval,  the  following  supplemental  data 
shal I  be  provided: 


a. 


In  title  block  clearly  identify  projects,  e.q.  ECIP,  QRIP. 


etc, 


b.  Complete  description  of  each  Item  of  work  to  be  accompl I shec 
Including  quantity,  square  footage,  etc. 

c  A  compVehensIve  list  of  buildings,  rones  or  areas  Including 

bulldlAa  numbers,  square  foot  floor  ® 

permanent,  and  usage  (administration,  patient  treatment,  etc.) 


d.  List  references,  and  assumptions, 
to  support  dollar  and  energy  savings,  end 


and  provide  calculations 
Indicate  any  added  costs. 


e.  Each  project  shall  be  keyed  to  Identify  maintenance  and  new 
work  costs.<  • 


(1)  If  e  specific  buildings 
sample  calculations.  Identify  building 
orlentat Ion. . square  footage  floor  area 


rone,  or  area  Is  used  for 
.  rone  or  area,  category. 

,  window  and  wall  area  for  each 


exposure. 


(2)  Identify  weather  data  source. 

(3)  Identify  Infiltration  assumptions  before  and  after 
I  mpr  o  vement  s . 


(4)  Include  source  of  expertise  end  demonstrate 
Identify  any  special  or  critical  environmental  conditions 
'i:;,  i^eTSuonthlP..  .xhpu.t  or  eot.lde  ..r  qoantule.. 

tcmperotures t  humldltye  ctCe 

f.  Claims  for  boiler  efficiency  Improvements  must 
.r.BOftrt  oresent  properly  adjusted  boiler  operation  and  future 

retrofit  actions. 
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Cl.  Lighting  retrofit  projects  must  Identify  number  and  type  of 
fixtures,  and  wattage  of  each  fixture  being  deleted  and  Installed. 
New  lighting  shall  be  only  of  the  level  to  meet  current  criteria. 
Lamp  changes  In  existing  fixtures  Is  not  considered  an  EC  IP  type 
project. 


ANNEX  C 

EXECUTIVE  SUMMARY  GUIDELINE 

I.  Introduction 

?.  Bulldinq  Data  (types,  number  of  similar  biilldlncas,  sizes,  etc.l 

3.  Present  Energy  Consumption, 

a.  Total  Annual  Energy  Used. 

b.  Source  Energy  Used. 

Electricty  -  KWH,  Dollars,  BTU 

I 

Fuel  on  -  GALS,  Dollars,  BTU 
Natural  Gas  “  THERMS,  Ddol lars,  BTU 
Propane  -  GALS,  Ddol lars,  BTU 

Other  -  QTY,  Dollars,  BTU 

4.  Energy  Conservat'lon  Analysis. 

,  ECOs  Investigated. 

ECOs  Recommended. 

•  ECOs  Rejected.  (Provide  economics  or  reasons) 

•  EClP  Projects  Developed.  (Provide  list)* 

•  Non-EClP  Projects  Developed.  (Provide  list)* 

V-  •  Operational  or  Policy  Change  Recommendations. 

•  Include  the  following  data  from  the  Life  Cycle  Cost  Analysis 
Summary  Sheet:  the  cost  (construction  plus  SI OH),  the  annual  enerpv 
savings  (type  and  amount),  the  annual  dollar  savings,  the  SIR  and  the 
the  analysis  date.  For  all  programmed  projects  also  Include  the  year 
In  Which  It  Is  programmed  and  the  programmed  year  cost.  Show  the 
simple  payback  period  for  all  ECOs. 
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5. 


Energy  and  Cost  Savings. 

.  Total  Potential  Energy  and  Cost  Savings. 

,  Percentage  of  Energy  Conserved. 

.  Energy  Use  and  Cost  Before  and  After  the  Energy  Conservation 
Opportunit les  are  Implemented. 

6.  Energy  Plan. 

,  Project  Breakouts  with  Total  Cost  and  SIR. 

Schedule  of  Energy  Conservation  Project  Implementation 


ANNEX  D 


GOVERNMENT-FURNISHED  DATA 


i 


•MiiUil 


I.  The  following  data  shall  be  furnished  by  the  Government  for  use 
on  this  project  I 


•  (a) 


Energy  Resource  Management  Plan. 


v/ 


Cfe)  RTUs  r.|  I  1 0  g34»*-Use  ef  Electric  RUWfer'T- b'l*  Luiiifort  6g*ae.e 

Heating;  U  I  0-3-26£?  Energy  Conservation!  and-. I  M  0-3-&32, 

,  (c)  Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
dated  25  April  1988j  C^HSC^-frU-F 


(d)  TM  5-785.  Engineering  Weather  Data,  TM  5-800-2,  General 
Criteria  Preparation  of  Cost  Estimates* -TM-5-800-3,  Project 
Development  Brochure.- 


(e)  AR— 4+5— 15.  Military  Construction  Army  (MCA)  Program 
Development*  AR  415-17*  Cost  Estimating  for  Military  Programming:  AR 
415-20.  Construction*  Project  Development  and  Desigh  Approval;  AR 
415-28,  Department  of  the’ Army  Facility  Classes  and  Construction 
Categories;  AR  415-35*  Construction*  Minor  Construct  Ion; AR  420-10. 
General  Provisions*  Organization*  Functions*  and  Personnel;  AR  llc27. 
Army  Energy  Program;  and  AR  5-4*  Change  No.  1*  Department  of  the  Army 
Productivity  Improvement  Program. 


(f)  The  latest  applicable  Engineer  Improvement  Recommendation 
System  (EIRS)  bulletin*  for  purposes  of  cost  estimation. 


(h)  An  example  of  a  correctly  completed  Implementation  document 
for  a  non-EC IP  project. 


APPENDIX  B 
FUEL  RATES 


SCHEDULE  MS 

FEDERAL  SOVERJiCMT  IMSTALLATIOMS 


I.  APPLICABILITY 

This  schedule  is  applicable  to  any  Federal  Government  installation 
contracting  for  1500  kW  or  more  of  alternating  current  electrici  ty. 
Such  installation  served  under  this  schedule  may  change  to  service  under 
the  Company's  Schedule  No.  6  -  Large  General  Service,  and  vice  versa, 
effective  with  the  meter  reading  date  imnediately  preceding  the  receipt 
by  the  Company  of  the  Government's  written  request  for  such  change,  if 

(1)  the  initial  term  of  the  applicable  schedule  has  been  satisfied;  or 

(2)  a  change  is  made  in  the  rate  for  service  under  either  schedule. 
However,  when  an  installation  makes  such  change,  the  installation  must 
remain  on  the  then-selected  schedule  for  at  least  one  year  after  the 
change  is  made,  regardless  of  changes  in  either  rate  schedule  during 
such  one-year  period,  other  contract  provisions  to  the  contrary 
notwithstanding. 

II.  SERVICE  AVAILABLE 

The  Company  will  supply  the  equipment  necessary  and  will  deliver  to  the 
Customer  at  a  delivery  point  mutually  satisfactory  to  the  Customer  and 
the  Company,  60  hertz  alternating  current  electricity  of  the  phase  and 
Company  standard  nominal  voltage  desired  by  the  Customer  at  said 
delivery  point,  provided  electricity  of  the  phase  and  voltage  desired  by 
the  Customer  is  available  generally  in  the  area  in  which  electricity  is 
desired. 


III.  30- DAY  RATE 


A.  KW  Demand  Charge 

First  1500  kW  of  Demand  or  Less  $16,683.78 

Additional  kW  of  Demand  9  $  10.78  per  kW 


B.  Plus  rkVA  Demand  Charge 
All  rkVA  of  Demand 


9  $  0,15  per  rkVA 


C.  Plus  Energy  Charge 
All  kWh 


9  2.165d  per  kWh 


(Continued) 


Superseding  Schedule  Adopted  05-04-87 

Effective  07-01-87 
This  Schedule  Adopted  05-04-87 
Effective  01-01-88 


Electric  -  Virginia 


Virginia  Electric  and  Power  Company 


SCHEDULE  PfS 

FEXRAL  SOVERIiCJfT  IHSTALUTIOHS 


(continued) 


III.  30-DAY  RATE  (Continued) 


0.  Annual  Fuel  Adjustment  Factor 


1.  The  kilowatthours  in  each  customer's  bill  for  the  current 
billing  month  shall  be  multiplied  by  an  annual  fuel 
adjustment  factor  which  shall  be  equal  to  the  sum  of: 

(a)  the  estimated  current-period  fuel  adjustment  factor, 
and 

(b)  the  prior-period  deferral  adjustment  factor. 

2.  The  estimated  current-period  fuel  adjustment  factor  to 
become  effective  with  the  April  billing  month  of  each  year 
shall  be  based  on  the  total  estimated  system  fuel  expenses 
allocable  to  Schedule  MS  and  Schedule  MS  kilowatthour  sales 
for  the  12-month  period  beginning  in  April  of  each  year,  .and 
shall  be  calculated  by  the  fuel  adjustment  factor  formula 
shown  below  rounded  to  the  nearest  thousandth  of  a  cent. 


3. 


4. 


The  prior-period  deferral  adjustment  factor  to  become 
effective  with  the  April  billing  month  of  each  year  shall  be 
based  on  the  difference  between  the  total  fuel  expenses 
(using  the  criteria  outlined  in  (a)  through  (c)  of  paragraph 
7.  below)  allocable  to  Schedule  MS  and  the  total  fuel 
recoveries  by  Schedule  MS  customers  for  the  12  months  prior 
to  April  of  each  year,  divided  by  the  estimated  Schedule  MS 
kilowatthour  sales  for  the  12-fflonth  period  beginning  with 
April  of  each  year  (6  months  where  a  semi-annual  change  is 
made  pursuant  to  paragraph  5.  below).  The  prior-period 
deferral  adjustment  factor  will  be  adjusted  for  taxes. 

The  Intent  of  the  annual  fuel  adjustment  factor  is  to 
recover  all  fuel  expenses  allocable  to  Schedule  MS 
customers.  To  the  extent  the  amount  recovered  from  Schedule 


(Continued) 


Electric  -  Virginia 


Superseding  Schedule  Adopted  05-04-87 

Effective  07-01-87 
This  Schedule  Adopted  05-04-87 
Effective  01-01-88 


Virginia  Electric  and  Power  Company 


SCHEDULE  NS 

FEDERAL  GOVERlfCNT  INSTALUTIONS 


.ontinuec 


III.  30-0AY  RATE  (Continued) 

MS  customers  through  annual  fuel  adjustment  factors  and  the 
fuel  component  of  the  base  rate  exceeds  the  cost,  of  fuel 
allocable  to  Schedule  MS  for  the  same  time  period,  this 
over-recovery  shall  be  a  credit  in  the  calculation  of  the 
prior-period  deferral  adjustment  factor  for  the  12-month 
period  beginning  with  the  next  April.  To  the  extent  the 
amount  recovered  from  Schedule  MS  customers  through  the 
annual  fuel  adjustment  factor  and  the  fuel  component  of  the 
base  rate  is  less  than  the  cost  of  fuel  allocable  to 
Schedule  MS  for  the  same  time  period,  this  under-recovery 
shall  be  a  charge  in  the  calculation  of  the  prior-period 
deferral  adjustment  factor  for  the  12-month  period  beginning 
with  the  next  April. 

5.  The  annual  fuel  adjustment  factor  shall  be  reviewed  on  a 
semi-annual  basis  to  determine  if  any  change  is  required. 
The  current  and  prior  period  portions  of  the  fuel  adjustment 
factor  will  be  reviewed  individually,  and  a  change  to  one  or 
both  may  be  made.  The  adjustment  may  be  deferred  until  the 
end  of  the  12-month  period,  provided  the  net  difference 
between  the  Company's  actual  and  estimated  under-recovery  at 
the  end  of  the  12 -month  period  is  no  greater  than  seven  and 
one-half  per  centum  of  actual  and  estimated  fuel  expenses  or 
the  net  difference  between  the  actual  and  estimated 
over-recovery  at  the  end  of  the  12-month  period  is  no 
greater  than  five  per  centum  of  actual  and  estimated  fuel 
expenses. 

6.  Fuel  adjustment  factor  formula: 

bI  (T)  (100) 


F  ■  Estimated  fuel  •  adjustment  factor  in  cents  per 
kilowatthour. 


(Continued) 


Superseding  Schedule  Adopted  05-04-87 

Effective  07-01-87 
This  Schedule  Adopted  05-04-87 
Effective  01-01-88 


Electric  -  Virginia 


Virginia  Electric  and  Power  Company 


III.  30 


Electric 


SCHEDULE  HS 

FEDERAL  GOVERfMENT  INSTALLATIONS 

(Continued) 


-DAY  RATE  (Continued) 

E,  ■  Estimated  North  Anna  fuel  expenses  plus  estimated  Old 
^  Dominion  Electric  Cooperative  Buyback  fuel  expenses 
allocated  to  Schedule  MS  Customers. 

E-  *  Estimated  total  fuel  expenses  less  estimated  North  Anna 
^  fuel  expenses  and  Old  Dominion  Electric  Cooperative 
Buyback  fuel  expenses  allocated  to  Schedule  MS 
Customers. 

S  »  Estimated  total  Schedule  MS  kilowatthour  sales  for  the 
12-month  period  beginning  with  April  each  year. 

B  «  Base  cost  of  fuel  per  kWh  sold  adjusted  for  line  loss. 

T  »  Adjustment  for  state  and  local  taxes  measured  by  gross 
receipts:  lOOt  divided  by  (lOOt  minus  applicable  gross 
receipts  tax  rate). 

7.  The  estimated  fuel  expenses  allocable  to  the  Schedule  MS 
Customers  for  12-month  period  beginning  April  of  each  year, 
determined  as  follows: 

(a)  Fossil  and  nuclear  fuel  consumed  in  the  Utility’s  own 
plants,  and  the  Utility's  sharge  of  fossil  and  nuclear 
fuel  consumed  in  jointly  owned  or  leased  plants. 

The  cost  of  fossil  fuels  shall  be  those  items  initially 
charged  to  account  151  and  cleared  to  accounts  501,  518 
and  547  on  the  basis  of  fuel  used.  In  those  instances 
where  a  fuel  stock  account  (151)  Is  not  maintained, 
e.g.,  gas  for  combustion  turbines,  the  amount  shall  be 
based  on  the  cost  of  fuel  consumed  and  entered  in 
account  547. 

The  cost  of  nuclear  fuel  shall  be  the  amount  contained 
in  account  518  except  that  if  account  518  also  contains 
any  expense  for  fossil  fuel  which  has  already  been 
Included  in  the  cost  of  fossil  fuel,  it  shall  be 
deducted  from  this  account. 
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(continued) 


III.  30-0AY  RATE  (Continued) 


Plus 

(b)  The  following  purchased  power  costs: 


(i)  The  fuel  cost  component  of  any  purchased  power 
transaction. 

or 

(ii)  The  total  energy  charges  associated  with 
economic  purchases  if  the  energy  charges  are 
less  than  the  Company's  total  avoided  variable 
costs  during  the  purchase  period. 


or 


(iii) 


The  total  expense  associated  with  purchased 
power  of  less  than  twelve  months  duration  if  the 
total  cost  of  the  purchase  is  less  than  the 
Company's  total  avoided  variable  costs  and  if 
the  purpose  of  the  purchase  was  solely  to 
displace  higher  cost  generation.  Purchases  made 
to  solely  displace  higher  cost  generation 
exclude  reliability  purchases.  A  purchase  shall 
be  deemed  for  reliability  where  the  Company's 
system  reserve  criterion  is  not  met.  Such 
criterion  is  as  follows: 


Operating  Reserve  (consisting  of  largest 
generating  unit  plus  regulating  margin  plus  load 
forecast  margin) 


Minus 

7S%  of  Emergency  Contract  Capacity 
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III.  30-DAY  RATE  (Continued) 


Equals 

Spinninq  Reserve  Requirement 

(iv)  Energy  receipts  that  do  not  involve  money 
payments  such  as  Diversity  Energy  and  pay-back 
of  Storage  Energy  are  not  defined  as  Purchased 
or  Interchanged  Power  relative  to  the  Fuel 
Clause. 


Minus 

(c)  The  cost  of  fossil  and  nuclear  fuel  recovered  through 
inter-system  sales  including  the  fuel  costs  related  to 
economy  energy  seles  and  other  energy  sold  on  an 
economic  dispatch  basis. 

Energy  deliveries  that  do  not  involve  billing 
transactions  such  as  Diversity  Energy  and  pay-back  of 
Storage  Energy  are  not  defined  as  sales  relative  to 
the  Fuel  Clause. 

IV.  DISCOUNTS 

Discounts  will  apply  only  to  charges  under  Paragraphs  III. A.  and  C.  for 
services  with  delivery  voltages  of  69  kV  or  higher. 


A. 

KW  Demand  Discount 

All  kU  of  Demand 

9  $0.66  per  kU  Discount 

B. 

Energy  Charge  Discount 
Energy  Charge 

9  2.0%  Discount 

V.  MINIMUM  CHARGE 

The  miniimjm  charge  shall  be  such  as  may  be  contracted  for  but  not  less 
than  the  sun  of  the  charges  in  the  30-0ay  Rate  Paragraph  I I I. A.  and  B. 
including  applicable  discounts  in  Paragraph  IV. A.  This  includes  no 
allowances  of  energy,  and  all  energy  used  shall  be  paid  for  in  addition 
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V.  MINIMUM  CHARGE  (continued) 

at  the  above  rates.  Such  minimum  charge  shall  be  increased  in  the 

amount  of  the  applicable  fuel  adjustment  under  Paragraph  III.D. 

VI.  OTHER  PROVISIONS 

A.  Determination  of  kW  Demand 

The  kW  of  demand  billed  under  Paragraph  HI. A.  shall  be  the 
highest  of: 

1.  The  highest  average  kW  measured  at  this  location  in  any 

30-minute  interval  during  the  on-peak  hours  of  7:00  a. m.  to 
10:00  p.m.  Mondays  through  Fridays,  plus  30X  of  the  excess 
of  this  amount  determined  in  a  similar  manner  during  any 
other  period  during  the  current  billing  month,  or 

2.  905  of  the  highest  kW  of  demand  at  this  location  as 

determined  by  Subparagraph  VI. A. 1.,  above  during  the  billing 
months  of  June  through  September  of  the  preceding  eleven 
billing  months,  or 

3.  505  of  the  kW  of  demand  contracted  for  under  Paragraph  VII., 
or 

4.  1500  kW. 

B.  Determination  of  rfcVA  Demand 

The  rkVA  of  demand  billed  shall  be  the  highest  average  rkVA 
measured  in  any  30-minute  interval  during  the  current  billing 
month. 

C.  Meter  Reading  and  Billing 

When  the  actual  number  of  days  between  meter  readings  is  more  or 
less  than  30  days,  the  kW  Demand  Charge,  the  rkVA  Demand  Charge, 
the  charge  per  kW  of  contracted  demand  in  Paragraph  VIII. C.,  and 
the  minimum  charge  of  the  30-day  rate  will  each  be  multiplied  by 
the  actual  number  of  days  in  the  billing  period  and  divided  by  30. 
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VI.  OTHER  PROVISIONS  (continued) 

0.  Late  Payment  Charge 

A  late  payment  charge  of  one  percent  (15)  per  month  will  be 
applied  on  all  amounts  that  remain  unpaid  on  the  Company's  books 
on  the  next  billing  date. 

VII.  DETERMINATION  OF  CONTRACT  DEMAND 

The  contract  demand  under  this  schedule  shall  be  the  maximum  number  of 
kW  which  the  Company  is  to  supply.  Contract  demands  may  be  changed  by 
mutual  agreement  as  to  amount  of  change  and  term  of  agreement. 

VIII.  BREAKDOWN,  RELAY  OR  PARALLEL  OPERATION  SERVICE 

Breakdown,  relay  or  parallel  operation  service  may  be  contracted  for 
under  this  schedule  under  the  following  conditions: 

A.  Suitable  relays  and  protective  apparatus  shall  be  furnished, 
installed,  and  maintained  at  the  Customer's  expense  in  accordance 
with  specifications  furnished  by  the  Company.  The  relays  and 
protective  equipment  shall  be  subject,  at  all  reasonable  times,  to 
inspection  by  the  Company's  authorized  representative. 

B.  The  contract  demand  to  be  billed  under  this  Paragraph  VIII.  shall 
be  the  maximum  number  of  kW  which  the  Company  is  to  supply. 
Contract  demands  may  be  changed  by  mutual  agreement  as  to  the 
amount  of  change  and  term  of  agreement.  In  case  the  maximum 
measured  kW  demand  exceeds  the  contract  demand,  the  measured 
demand  becomes  the  contract  demand  for  that  month  and  for  the  next 
succeeding  eleven  months. 

C.  When  breakdown,  relay  or  parallel  operation  service  Is  furnished, 
the  30-Day  Minimum  Charge  for  electricity  supplied  under  this 
schedule  shall  be  not  less  than  $10.78  per  kW  of  demand  contracted 
for  under  Paragraph  VIII.B.  plus  any  positive  fuel  adjustment 
charge  under  Paragraph  III.D. 
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IX.  SCHEDULE  TERMINATION.  MODIFICATION  OR  REVISION 

Whenever  the  Federal  Energy  Regulatory  Cotimission  shall  permit  a  change 
in  the  rates  set  forth  in  the  Company's  Schedule  RS  •  Resale  Service  to 
Municipalities  and  Private  Utilities  -  to  take  effect,  this  rate 
schedule  shall  on  the  same  effective  date  be  modified  so  as  to  produce 
from  the  Federal  Government  customers  served  hereunder  the  same  rate  of 
return  as  the  rates  thus  permitted  to  become  effective  for  Schedule  RS 
customers,  utilizing  for  that  determination  the  same  ratemaking 
methodology  and  test  period  as  used  in  determining  the.RS  rates. 
Pending  final  decision  by  the  FERC,  the  Federal  Government  would  pay  a 
rate  as  initially  proposed  by  the  Company  after  the  suspension  period, 
if  any,  subject  to  refund  after  final  decision  of  any  excess  payments 
plus  interest  at  the  rate  as  authorized  by  the  FERC.  This  method  of 
determining  a  rate  for  the  Federal  Government  customers  will  continue  in 
effect  indefinitely;  provided,  however,  that  either  party  may  terminate 
this  method  of  rate  determination  by  giving  six  months'  notice.  Should 
such  a  termination  occur,  the  parties,  if  appropriate,  would  negotiate  a 
new  rate  in  good  faith. 

X.  TERM  OF  CONTRACT 

The  term  of  contract  for  the  purchase  of  electricity  under  this  schedule 
shall  be  such  as  may  be  mutually  agreed  upon,  but  for  not  less  than  one 
year. 
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I.  APPLICABILITY 

This  schedule  is  applicable  on  a  voluntary,  experimental  basis  to  any 
Federal  Government  installation  that:  (1)  contracts  for  1500  kW  or  more 
of  alternating  current  electricity  under  Schedule  MS  -  Federal 
Government  Installations  or  Virginia  jurisdictional  Schedule  6  -  Large 
General  Service  and  (2)  has  standby  generation  capacity  of  150  kW  or 
greater.  Under  this  schedule  the  Customer  agrees  to  transfer  load 
normally  served  by  the  Company  to  his  standby  generation  upon  Company 
request.  Standby  generation  is  defined  as  generation  installed  by  the 
Customer  to  supply  electricity  primarily  during  those  times  when  service 
is  not  available  from  the  Company.  The  Customer  may  operate  generation 
in  parallel  with  the  Company  provided  that  any  operation,  outside  of 
requested  operation,  is  limited  to  no  more  than  10  percent  of  the  hours 
in  any  billing  month  of  the  year. 

II.  STANDBY  GENERATOR  OPERATION 

A.  The  Company  may  request  operation  of  the  Customer's  standby 
generator  only  from  December  1  through  March  31  (Winter)  during  the 
hours  between  6  a.m.  and  12  noon,  weekdays,  or  from  June  1  through 
September  30  (Summer)  during  the  hours  between  2  p.m.  and  8  p.m., 
weekdays. 

B.  Company  requested  operation  of  the  Customer's  standby  generator  will 
be  limited  to  a  maximum  of  200  hours  per  year,  125  hours  per  season, 
and  once  per  day. 

III.  NOTIFICATION 

A.  The  Company  will  provide  no  less  than  4  hours  notice  of  requested 
operation  of  the  Customer's  standby  generator. 

B.  A  notification  procedure  shall  be  established  which  is  mutually 
agreeable  to  the  Customer  and  the  Company.  In  the  event  that  the 
Customer  is  unable  to  receive  notification,  due  solely  to 
circumstances  attributable  to  the  Customer,  notification  shall  be 
deemed  received  by  the  Customer. 
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V.  BILLING  TO  THE  CUSTOMER 

Company  owned  facilities  will  be  required  for  this  experimental  program 
to  meter  the  output  of  the  Customer's  generator  and  will  be  provided  at 
no  cost  to  the  Customer.  The  estimated  new  installed  cost  of  such 
facilities  will  be  calculated  for  informational  purposes.  During  the 
experimental  period,  the  Customer  shall  not  be  billed  for  any  costs 
incurred  by  the  Company  due  to  meter  reading,  processing  or 
communication.  For  installations  with  generator  capacity  between  150  kW 
and  249  kW,  the  Customer  will  be  required  to  provide  for  all  necessary 
installation  costs  associated  with  the  installation  of  the  meter  on  the 
generator.  For  installations  with  generator  capacity  of  250  kW  or 
greater  and  during  the  first  year  of  this  program,  the  Company  will 
reimburse  the  Customer  for  100  percent  of  reasonable  installation  costs 
associated  with  the  meter  installation.  After  the  first  year  of  the 
program,  all  new  customers  requesting  service  under  Schedule  MSSG  will 
be  responsible  for  meter  installation  costs. 

VI.  METERING  AND  FACILITY  INSPECTION 

All  facilities  necessary  to  meter  the  Customer's  standby  generation 
shall  be  installed  and  maintained  according  to  Company  specifications. 
All  electrical  facilities  on  the  line  side  of  the  metering  installation 
shall  be  subject  to  inspection  by  the  Company's  authorized 
representative  at  all  reasonable  times. 

VII.  METER  READING  AND  PAYMENT 

Meters  may  be  read  monthly.  Payments  under  this  schedule  will  be  used  to 
reduce  the  concurrent  Schedule  MS  or  Schedule  6  bill  of  the  Customer. 

VIII.  TERM  OF  CONTRACT 

The  term  of  contract  under  this  schedule  shall  be  such  as  may  be 
mutually  agreed  upon,  but  for  not  less  than  one  year. 
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Burke,  Virginia  22015-1630 
(703)  978-0923 


MEETING  REPORT 


Project:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY.  FORT  BELVOIR.  VA 

Contract  (Client  Project)  No.  DACA  31~89~C~0198  EAC  Project  No.  89034 

Plarp  WASHINGTON  GASLIGHT  COMPANY.  SPRINGFIELD.  VA  Date  APRIL  10,  1991._ 


Purpose  TO  DISCUSS  WASHINGTON  GAS  LIGHT  COMPANY  INVOLVEMENT  IN  THIS  PROJECT 


Person(8)  Present  Code/Designation  Firtn/Agency  Telephone 


George  Chastka^  Manager ^  Multifainily  Market  Washington  Gas 

Bob  Lloyd,  Senior  Accounts  Manager  Washington  Gas 

Virender  Puri,  President  EAC 

Jose  Barcia,  Engineer  EAC 


(703)750-5693 

(703)750-4511 

(703)978-0923 

(703)978-0923 


ITEMS  DISCUSSED  ARE  AS  FOLLOWS: 

1.  Jose  Barcia  explained  the  magnitude  of  the  project  and  described  the 
four  residential  complexes  involved. 

2.  Virender  Puri  mentioned  that  the  economies  of  converting  to  gas  may 
depend  on  the  cost  of  installing  the  gas  distribution  lines  and  asked  if 
Washington  Gas  Light  Company  would  be  willing  to  subsidize  any  of  the 
gas  line  installation  costs. 

3.  Mr.  Chastka  explained  what  the  Gas  Company  had  done  at  other  projects 
such  as  Bolling  and  Andrews  Air  Force  Bases  and  mentioned  that  perhaps 
something  similar  could  be  accomplished  at  Fort  Belvoir . 

4.  Mr.  Chastka  mentioned  that  the  Gas  Company  will  consider  installing  the 
distribution  gas  lines  at  no  cost  to  Fort  Belvoir. 

5.  Mr.  Chastka  explained  that  the  Gas  Company  would  prefer  to  run  its  own 
lines  into  Fort  Belvoir  to  serve  these  complexes,  but  because  of  the 
long  distances  involved,  it  would  be  cost  effective  to  tap  into  the 
existing  main  distribution  lines  owned  by  Fort  Belvoir. 

6.  Mr.  Chastka  will  ask  the  Gas  Company  officials  for  a  policy  decision  to 
see  if  they  would  be  willing  to  tap  into  Fort  Belvoir 's  lines  and 
install  the  distribution  lines  to  serve  the  residential  complexes.  Then 
after  installation  is  complete,  the  Gas  Company  would  turn  over  their 
lines  to  Fort  Belvoir  and  Fort  Belvoir 's  personnel  would  maintain  the 
lines. 

7.  Each  complex  would  be  master  metered  and  placed  on  a  sliding  block  rate. 

8.  Mr.  Bob  Lloyd  was  provided  with  prints  of  the  residential  units  except 
Woodlawn  Village.  EAC  will  provide  additional  information  for  Woodlawn 
Village. 


9.  Mr.  Chastka  indicated  that  the  Gas  Company's  engineering  group  would 
perform  a  preliminary  design  and  that  he  should  have  some  answers  in 
about  two  weeks. 
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Project:  ESOS  Survey.  Fort  McNair.  Belvoir,  Dewitt  Army  Hospital — 

Contract  No.:  daca  31-89-C-0198  EAC  Project  No.:  89034.01 - 

From:  Jose  Barcia _  Telephone:  (703)  978-0923  Date:  01/03/91 _ 

To:  Mr.  Mike  Smith  Telephone:  _  Time:  - 

Discussion: 

1.  The  metering  data  obtained  is  Kwh  only,  no  demand. 

2.  He  can  provide  information  on  Building  505-A  and  metering  data 
for  the  previous  3  years  (3  years  may  be  required  because  of 
past  problems  with  metering) . 

3.  The  electric  rate  they  are  currently  using  is  $0. 0616/Kwh. 

4.  I  will  pick  up  the  data  on  Monday,  January  7  when  I  am  at  Fort 
Belvoir.  He  is  at  Room  113,  Building  1442. 

Prepared  by:  Jose  Barcia 

JB/rc 

cc:  cc,  PM(Jose) 


\b\89034\letters\010391. tcl 


Aipplications 


onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


ONVERSATION  SUMMARY 


Project  Ft.  B£L\/<PIS.  EUERcaY  6AViNJi^S  ^PP^ETUKilT'/ 


Contract  No.  A  “  31  ~  S*?- _  EAC  Project  No.  3^^  34  >  ^  I 

From  _ See _  _  Telephone  _  Date  iZj  l'^ 

To  Mi\<e  KiXZ _  _  Time  |I:qo 

Discussion  PJ  ,  Kl  i  d  MgT"  4,7  ^  ISS^  “S  .6/>>g</gT  jgLPfe  i 


T  A6kgD  Mike  To  RfeTugk/  filD^  Dc^  om  3olj  321  d  3^1 


I  rag  CTHgP  ^PoRTS  ou  UP  Sl^M  ODiUbZ  CO^. 

^  F^>/iC€‘b  4.  uJga>P6^pg^~4^  Disk  3n  p^,)  ^ 


ZfTFl  SSl  uj(^idH  LeMB^  1  To  6p  u; M  1(144  t4C <AtD  ffe  u/A^ 


Jp  iMb  WOOLD  g£  ey  CU  TkjfS  PY  f^l  oalTt-i 


7Vtg>e  MJ&  *(35^  ^ 


U$T/ 


L&ngineering 

^Lipplications 


I  (Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT.  EUERGV  6avikJ^5  ^PP^ETul^T'/  6Dg'/£V 


Contract  No.  DACA~3\-S^-i:: 

From  ^F _  _  Telephone 

To  _ 


_  EAC  Project  No.  &^OSA^O\ 

Date  I2//3 

I 


Time  3!oo 


Discussion  —  -sen-  UP  FiguP  SuRs/er  <rc>KjTgpC  Tbio^g 

_ ^:oo  /IM  \Zlnl^o  hiiKe  Kitz-  ^ 

_ FJ  ■  Kgviu  I/JIU-  Hggr  ^IKB  AT  II:  iu  To 

_ |4i^  FitubiUfa  A.MO  Tf^aJ  Lootc  AT  ^ 

^ <:)0R6€Lv/g4?. _ 

_ -  Z  \snu.  U//7H  -^T  B^l<bi6n  lokAoR^O^ 


t'2li4  <rAU.6P  5flr  eeA6A  t;.  ce^fiSM  -  Kicn-  tto-  Hg  u/iu.  Mcit 


lc,ngineering 
/i\ppl  ications 
Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT.  SSLV^ii^  6AVttsi^5  5Dg/£V 


12 />^  Vi^lTED  KAROsl  /Kj  £^LD^,  l^4Z  AMD 

_ CojjT^oL  "IoWER  fePRoboC'Sh  fr>g  ouR  U6G.  Ll^^|T£p 

_ lypo  A/AiLAt  ua .  oKiL't'  ^  At>p/r^^kij  H)0<.  ^  Aier^^r  b<s>,t4rih6i 

dl?/<S7.  AP^H  bwj66/ 


[Engineering 


^Xppli 


cations 


onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SDMMARY 


Project  FT.  BEL\/^ie 


JERcaV  6avim^5  ^FP^ETui^nT'/ 


Contract  No.  DA^IA"  31  -6^-^  -^1^3 _  EAC  Project  No.  S^^Sd.Ol 

From  l^p _  Telephone  ^^4 -4041 _  Date  _ 

PlTTMlkl  _  Time  _ 


Discussion 


Me<6  To  qjLL  eiC  zeotfx  Acoess  To  dOhTflDLTcUJ^  *-139=1 


■,00  CoL  PlTMAy''S  gF-Mce  <C4tLet)  6£AV^  TolP  M£ 


To  OkLL  M66?T  AT  664-2-21^  gr2?^|  fog 


APPOlUTMeuT  TP  IU5P&C.T  eLD6,.  THSV^  54 


4  Wuu  N/M  TH/<7-  U./E 


'PSSsssi 


[engineering 
AippI  ications 
(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHOHE  COHVERSATIOS  SUMMARY 


Project  FT.  SELV/PIg.  6AVINJ^5  ^fPD^TUK!\rS^  5ue/£V 


PL 

0  ^ 

Z 

2  “ 


AT  ^>^4 


ilSl 


*  Po I  KJTKAEUT^  ARgAKJ6t  B 


I  5AiD  DOB  UUfl(JLC>  UKB  To 


Eng  i  peering 
^Applications 
onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATIOH  SUMMARY 


Project  FT.  6aVIKJ^5  6t;g^£y 


Contract  No.  DA^A*  31  *8*?"^  _  EAC  Project  No.  34 ■  Q / 

From  Telephone  ^^4“  (J2^\  Date  12  j  \c>  j^C 

To  MP  Bor  PLA.MA6iAKJ _ /4^Z  Time  2'oo 


Discussion  _ 

_ A^KeP  Ae>ouT  Tub  /^&1  ^TudY  ^TgAM 

F£oM  MAitJ  gQ/iei?  PL/Ujf.  Mg  f=LAUA^AM  ^AID 
^ _ AyoT  QBCALL  L  t‘ToD'/. _ 


A6KBD  IF  Fu)Vd  NAUO'i^  mY  PoS^ldLY  //A\/g  T^^Af  lUFo,.  HE 
^lO  cohJT^c.riNdr^  Me  A/Afjp/  u/^g:T/v  A  7H:y  , _ 


ngineering 


ications 


,  (Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATIOH  SUMMARY 


Project  FT.  BELV/^gjg.  gKJEgCaV  6AVIKJ^5 


Contract  No.  OACA"  3\  C  -01*^3 _  EAC  Project  No.  3'^£>34>0\ 

From  _  Telephone  ^^4  "M  H _  Date  ^2/ iO  j^o 

To  MF  ftoYi)  MAK/DT _ 3LD&>  I44Z _  Time  B\£>o 

Discuss  ion  _ 

_ Ai^KBO  kroox  T^e  nai  6roOi'  ^Fe^etjciu^ 

_ F^om  maim  BoilSZ  flKhJT.  He  Aa 

_ 6s^ih6fi  ir  f^i/r  Dibt^'T  K(<io\jj  f(/^gee  ir  ouas  at  Fke^mjr. 

f  6AltP  UB  iJCULt^  Tef  To  FlkJb  Ji  A^yp  ^ALL  510.  \f 

_ Fb  had  Atjf  LmCK.  . _ _ _ 


i7/\\  ns  Mg,  HAkiPV^  ^LI^SP  lb  >^AV  l-te  l4Lb  FbuUP  ^DM£  /^jF^/  Ok/ 

_ p£:  ^lyBilGir-  I  UJtLL  “SEB  MIU  TgMoegoU;  MoguOJfa  izll 


!2 


longi 


neering 


pplications 

onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT.  gUEgCaV  6avisJ6<5  ^FP^ETUL'ITV  €uRyaS 


Contract  No.  DACA  -  3i -0^3 


From  L>llt4£  KAT^ 


^1^^ _  EAC  Project  No.  3^^ 34 »  Q I 

Telephone  Date  I  1M/9 


Discussion 


n//1 


wjT  lU-  uerr  is  c:a,ul 


0  H/<e  5AlP  he  WAfr  vo£>rk.iu6^  <)|o  14”  A  Bibd) 


i  KlOl/LO  Bg  AT"  FAC  Mt>KJ 


/.’W^  CAU>eP  7d  ^AV  Hg  ^r(LL  OOOg<<tM6l  OtO  tg*  4 


4  tt'06»i.P  ^Je>T  Be  I u  fAoM  .4<oulP  ^fikn^vfep  Tff 


A  t  . 


ic.ngineering 

^Applications 

i 

-onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATIOH  SUMMARY 


Project  FT.  B£L\/^lg.  EUEgGV  6avikJ6^5  ^PPaETuUlTV  Sug/SV 


Contract  No.  DACIA*  31  _  EAC  Project  No.  3^^ SA ■  Q I 

From  Mike  forz _  Telephone  Cg20  Date  l[flMo 

To  |0cF _ ^ _  Time  &'.5o 

Discussion  _ 

_ MltCE  6AlD  TMAT  Mg  MlLL€g  WA6  6eiU6  C^oPE^ATiuHj  P^ovidivj^ 

_ He  N/^  ^oUt  30^^357  ^  ^  3ol 

_ AT  This  ,  He  expects  Tq  Se  botoe  k/itm  3oi  t  in  BV  Aka. 

' _ gF  ThiUVg.  U/8>  AwD  SCHEDULED  MSST1U6)  MiLL&^  IVJ 

AFTefUooKJ.  He  W\LC  TAEWi  fTA^T  C^OSS'^  30lUblU^^ _ 


Ha  7p  HAi/g  ffeygfeTgf.j  F/gsr  ^oe  TH£ 

Figar  g>F  UEAT  AK^D  Ute  ^EWAHoiuCir,  ^\X  FT  Thf 


t^LLcuuiKj^ 


LO-ngineering 

/■Applications 

(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


telethon  CONVERSATION  SUMMARY 


Project  FT. 


JEg(5>y  6AVIt06i5 


Contract  No 


F 


Discussion 


3\-S^-C  -0\^s> _  EAC  Project  No.  5^0SA>0\ 

_  Telephone  C><oA  •  (oOGT.  Date  /// _ 


oo  UoT  iKi  euiLDf>^(b,  •  BACIC  LATi 


3:20 


Ml?  HAkiKiiJG  -SAiD  Th4T  fbZGiOT&hJ 


Engineering 

^Applications 

rr^ 

Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATION  SUMMARY 


Project  FT.  B£L\/(gie  EwJEgCaV  6AVlM6i5 


Contract  No.  OA^A*  3i  _  EAC  Project  No.  3^^ 3^ t Q I 

From  h(A.UKtO^ _  Telephone  Cob  A  Date  H/sj^O 

To  _  Time  II  AM 


C^AlL^O  7e?  5AV  ThI/J  ThiS  Sb3  Wg^€  e/Cfe' 

//U  P^^£^/gAj ,  I  To  Bo^c^ 


Discussion 


i£ngineering 

AXpplications 

(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT. 


JEFCaV  6AVISJ6^5  ^fiP^erUk'lT'/  €uR'/BS 


Contract  No.  DACA*  31  *8?“^ 


EAC  Project  No.  &^03A>0\ 


Telephone  ^CoAr~  1^37 


Date  IO/3\n^ 
Time  \0'oc> 


Discussion 


ggLFfT  5Atl>  ffe  ' 
^:c>g>p£igAT/v/g  AjjP  mi 
SbLoEr  UiKE  KATZ 


<gD  ^^(TH  MR  (JiLLe^  t<jHO  UJA6 _ 

APtAU^B  Au  gl;Ll67£t)  MAfu  Th 
gLD6S  3c^l  ."bc^  .-^^1  ±  3n  AUP  AKE' 


To 


ABoOT 


ngineering 


Aipplications 


(Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COWmSATION  SUMMARY 


Project  FT.  6aviKJ^5  €uRya^ 


Contract  No.  OA.Ck‘ 3\ -6^ -  C  “g>l9g _  _  EAC  Project  No.  34.01 

From  F _  Telephone  d^^A'IZ  3Z _  Date  lOl3ol‘^o 

To  Me  PAreiCK  ^(cU^JC«L/K^ _  Time  _ 

Discussion  /o/3e  eiE>o  uar  lU _ 

_ II  -.QO  uoT  AT  VeSK  asked  Tq  HWe  HfM  <tAa _ 

_ la/si  Too  €£^v  bc-l^'T  RfcTot^ugp  _ 

► _ BeuFir  6k\D  Re 

_ 73  Mg.  AKJb  £rATSc>  TmM  it 

_ DgPiKJireiY  U(LLgt^6  ^SPoU$IB(LT'/  15  As-S\STAuCe 

_  ^  g^tlDiKi^^  Sol/sal  ,317  ^  B&y.  AfesA/O 


ngineering 


/iApplications 
onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 

July  1985 


TELEPHONE  COHVERSATIOH  SUMMARY 


Project  FT.  SEL\/^lg.  gWiEgCaV  6AVlKi^5  ^FPOETUiJ\T'/ 

fo  S34  _  _ 


Contract  No.  DA^A~  31  _  EAC  Project  No.  3“?^ 3 

From  _  Telephone  6>^A~S~?S& _  Date 

To  Mg.  MAggy  <^6p&S _  Time 


Discussion  <©/& 

11137  -  (Mo  fW  W(U»-  e&  BACft  /0/3I 

'^51 

|I!I5  -  OUT  To  (.01.10 ►*  B'cti  A.T  I2'.3<S> 

\o|^\ 

If. -JO  -  Ntft  IW  l-eFT  M«S  T&CAU,  EAC- 

fi/ii 

J105  -  ((.( 

A'pKSD  iF  it  ujoold  e>£  73?  7b  3^4  jl  I'^oQ 

////  Uiirw  MIKE  HK7Z  A>lJb  Th£u  oW)  To  5<^Z,  363, 349/  321  4 


Tt 


r-Qj 

L&ngineering 

Applications 


onsultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  Ft.  B£!-\/^I^ 


lEggy  6aviKJ6>.S  ^FPaETuUIT'/ 


.  UR.  JfRRT  ^UUjv/Au  (  &<S54*'5T73 


66>4-4g3S)  AUD  UC  toUJi/AU  make 


wiTKi  MiLiTfVRV  Police  EAc  to 


A’ 

Ir-, 


-ngmeering 


riApplications 

(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATIOy  SUMMARY 


Project  FT.  BELV^ie  6avikj<5=»i5  ^fPo^To\^\T^  €uR^a'^ 


Contract  No.  DACIA"  31  _  _  EAC  Project  No.  3^^34.o\ 

From  £^S’F  Telephone  CpCsA-  IZ  S2l  Date 

To  Mg  FmiCK  Mg-UKJCkLIiJ  lu) _  Time  3:16 

Discussion  4PoKE  To  MR  SFlFIT  AUb  7^LD  HiU  TMAT  ME  MiUgg 

_ t4/A6  ou  couTAcrr  lI^T  Fog*  TME  3uiLOIU^  /fo  6k>£^T\0iJ 

^307.  3o*?  .3l7  t%6l)  ^  To  SOAV  To  PRo{/lt>^  g^qggT  AiUO 

_ AfeKgJ)  MR  McUiXkLItk'  COULD  FROVIDE  EAC  va/iTK  AU 

) _ fee  Mgg  KA.r^. _ 

_ Kg  ^AiD  Mg  UfeULD  7^l<  To  Mg  M^UkjCKLiU  At^lD  HI^VE  HiH. 

_ 1^5.  /A;  Thte  A^gjlUTTMe  He  ue  To  ^ALD 

/.tm)  Ar  i^iLfTA^v^  Pcu<:^£:  To  ^ee  if  -my  wold  Pgg</iPg  EAc 


l_Q.ngineering 
AippI  ications 
(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT.  BEL\/^i£ 


JEgCaV  6AVtKJ6^5  ^FPD^ruUirs'  5L)g/£V 


'C£>  tUfiLK'TtiBO  oF  3e>l,Zo1,3n 


Contract  No,  DACA  -  31 -g>l95 
From  ^eF _  _  Telep 

To  Mg.  Ue  KAiLLEg. _ 


^19^ _  EAC  Project  No.  BFi03^>0\ 

Telephone  A ’"Z^CoCf  Date  IOl2'^l‘ 


Bld^,  30^ 


Date  JOJZ^O 

to  1 2^  t^o 

Time 


Discussion  'a',  /g/23  ctu-ao  ^  t^ess 

■"'V  /0/2S  IZw  " 


UK  iMULett  okU-eo  jn  At3o  jor  1  out 


w/26. 


|!9*  "  " 


i\oo  '^lU.ee.  CAtUEB  tk<.< 


^ALteO 


iUua^  AtOOT  ^^Et>ULB  fot  U(KE  KATZ 


IlSl 


JD  CO{^LX>  f^T^PBhJPTuS  TtUB  To  BSCo^T 


R  TiUE  FtTiMKTet?  Two  bAVS  IT  Wi>OLC:>  U^B  To 


B  That  ^  <ooHrkcT  otM 


PioifjT  OF  (TokifACT  foe  FT  BgLv/oig  kvjo  l4k^B  Theu  AgPAMPnE 


ft?IB  g^er,  _  _ 


L&ngmeering 

Supplications 

(Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATION  SUMMARY 

Project  FT.  BEL\/^ie  EUERCaV  6aviM^5  ^PPP^eTuufT'/  5ug’/£y 
_ ^  363 _ 

Contract  No.  DA^A~  31  _  _  EAC  Project  No.  &^cSA.o\ 

From  Telephone  (cCpA:  ' CsOCo2. _  Date  2Z 

To  M/g  BbU  HMJKlkl6 _ dL06\  lO&O _  Time  I2:4^ 

to'.oa  UoT  Ik)  '  WoA»jSw^R 

Discussion  fJcT  Ik)  ~  E>l£,K  At  IZ _ 

lZA<s,  /K) 

UJHBN  /i/<£D  To  MAKB  AFPolklTuBUT  75  U^K  AT  ^djsreuCJloU 

DlV^6.  £>^  6XM&  ■  \k!k^  To  Lb  HB  DiDK}'T  ^^gegUTiV  H^l/g  TH£lA. 

W  BKPeCTlEb  Tusu  7c  fe  FfeTogMep  MtT  t^/&£K  .  I  -gAlD  J  UUOULD  <^ALL 
Pl^tr  ruiki6  FFIb^S^  \c>l2^ho.  _ 


/iApplications 


.Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  CONVERSATIOH  SUMMARY 


Project  Fr,  B£Lv/g(g  ^Avyiyj^6  ^Poeri^sJiTV  6u^v£Y 


Contract  No.  DA^A-  Si""  3^1“  ^  ~  _  EAC  Project  No.  •  Q1 

From  ^£F _  Telephone  (o(oA‘  ~^25fe  Date  IOll2.j^O 

To  Ml  Kg  OMITH _ (  RsCONFiehA  Time  _ 

Discussion  \0  4M  ~  UOT  !M  IgtAV* _ 

_ tcf2Z  l^'ZC  At-I  -  (JC>r  gAe.<  TiLL  M.eu  lo/?? _ 

_ /g/3o  '!.8o  -  fjcrr  AT  mi  ossk _ 

10/31  10 -oo  —  /N/ 

I 

_ _ Mg.  ^MITH  7f/AT  Th'g  PoSL  PatSS  HAP  <^HAtJ6gD _ 

_ ft/g  TALi^BO. _ 

_ fJAru^M  ///^  /^MAiK^gp  _ 

^/Z.  Z  /6  SJOiU  1.05  /ak'u 


t6  15  k)o\jJ 


??/^AL 


L&ngmeering 

/applications 


(Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 

July  1985 


TELEPHONE  CONVERSATION  SUMMARY 


Project  FT.  gUEg(3V  6aviSJ6>5  <OFPD^rmJ\TS^ 

_ 1^:  _ 

Contract  No.  OA^A ~  31  EAC  Project  No.  3^ i Q 1 

From  0£  F  Telephone  (g>is\-(aOCo’2.  Date  iO! 

To  |U£..6£U  MA>klKlU6 _ /^80  /Of^  Time  _ 

Discussion  S'.o<=> _ U^T  _ 

_ to;3e>  ji6Ki:D  BL06>i  36>3  CaU^l^OCdOiJ  ffAD  BS^BJ _ 

eBmeuso  //£  TTfgy  Ug?T _ 

tv^giu  A^KgP  WAgU  THEN  DJgfe  la^P&JTBt’  H£  6ht>  m  [>l0  UoT 


Kuduu, 


a;\ 


i-iApplications 

(Consultants 


A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATION  SUMMARY 


Project  FT.  BELv/iiPig.  6aviKJ^5  ^FPaeTuUlTV 

_ Rep;  3fe>3 _ 

Contract  No.  31  _  EAC  Project  No.  3^^ 24- » Q 1 

From  Ekf^ _  Telephone  664*  ’*"^0^2 _  Date 

To  KXg.  /gfio  Time  _ 

Discussion  /.g/e  A/QT  lU _ 

_ /g/?  t.op  AgPT  <^5  7>  €^c _ 

_ g  go  Cku. _ 

^ _ 6i-DS„  34>5’t>  H^Ac  <?eijoviATlgK^  iS  AC-Mpyr  caMPLgT^ .  Ti-I£  ‘gVf.TfcU 

_ lt>  A  i4w  RfeHBKT  T^PE  MTHtfAE  t>oWA  H.yj.  RBAA\VJ\Wi?i  A5  /“S ,  A 

_ Kiem  PgklTHPUiig:  UbchAui^M.  ^  Abb^  7h^ 

_ lS\g>F. _ ^ _ 

_ I  Tfi'Af  /  ^t/6P  A/££/>  4^  TTfe-  ^oiusrfiodrrgju  ^:H£6i<.  5aT  75 

_ 7aK£  Q^f  tUPp  IUFUT‘  I  SAiD  r  yjouip  g/kCK 

' _ lU  lAT^  AFfgR  I  CoHflSre-  TH£  <^’C/>gggMT  SLCOv. _ 


LL^ngineermg 
Applications 
^  (Consultants 

A  Professional 
Corporation 


EAC  STANDARD  FORM 
July  1985 


TELEPHONE  COHVERSATIOW  SUMMARY 


Project 


'Study 


Contract  No. 

EAC  Project  No. 

57034. 01 

From 

Telephone 

DaCe 

'=r(ii  ho 

To 

Time 

7  Aw\ 

Discussion  F’JEL 

/jATueAu 

!u-^«(?,gaFT;;r.. 

_c  C-rF'^'iC’c  / 

60A  2 

t  !lJl.'i;iT 

. V 1 L  'i  UP  ro  !2Br  =' . 

/  fr^fcFU 

J?  To  .5671 

/  Th'^m 

STIpT  -  ,S345 

/  “~€t  H 

(PIL 

U9  2 

(j:y6;BE»gT 

.5^0  /6|AL 

Ef>T  ^2o2 

.66  /^AL  I.C53 

U?54ii 

.64  A^al 

ELSCTSiC 

itoeeekjT 

.0547.  /k’A/'H 

Py*!!  BST 

.06  /kwH 

0£L\/C>l^ 

7e>,oco  Kh/ 

12316  Lee-Jackson  AJe??ioriai  Highwa 
Fairfax,  Virginia  22033 


September  12,  1990 


VIRGINIA  POWER 


Mr.  Jose  F.  Barcia 

Engineering  Applications  Consultants 
9004-B  Crownwood  Court 
Burke,  Virginia  22015-0923 


received 

SEP  1  1^5  j 


Re:  ROUTE  ONE  SUBSTATION 

FORT  BELVOIR,  VIRGINIA 
99-45-01-051 


Dear  Jose, 


Attached  are  the  demand  tape  printouts 
for  the  summer  of  1989. 


for  the  referenced  account 


Please  call  me  at  359-3055  if  you  have  any  questions. 


Cordially, 


Edward  D.  Cowel 
Marketing  Servi 


Administrator 
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TELEPHONE  CONVERSATION  SUMMARY 


Project 


ngineering 


Aipplications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


MEETING  REPORT  NO,  2 

Project  ESOS  Survey,  Fort  Belvoir,  Viroinia _ _ 

Contract  No,  DACA  31-89-C-0198 _  EAC  Project  No.  89034.01 

Place  Virginia  Power  Company _  Date;  August  24.  1990  _ 

Purpose  Load  Profiles,  Thermal  Storage  _ _ 


Persons  Present 


Code /Des ignat ion 


Firm/Agency 


Telephone 


Mr.  Gary  Hicks 
Ed  Cowell 
Jose  Barcia 


Commercial  Engineer 
Marketing  Services 
Engineer 


Virginia  Power 
Virginia  Power 
EAC 


(703)  359-3059 
(703)  359-3055 
(703)  978-0923 


1. 


2. 


3. 


4. 


5. 


6. 


Mr.  Ed  Cowell  started  by  explaining  to  Mr.  Hicks  some  of  the  statements 
made  in  the  morning  meeting  with  Jose  Barcia. 

Mr.  Barcia  asked  about  the  possibility  of  Mr.  Hicks  providing  a  load 
profile  analysis  for  Fort  Belvoir.  There  was  some  discussion  pertinent  to 
the  items  that  would  be  included  in  such  a  profile  analysis. 

Mr.  Cowell  stated  that  the  account  that  had  the  30  minute  demand  readings 
was  no  longer  active  (due  to  the  change  in  accounts  when  the  new 
substation  was  energized).  Mr.  Hicks  would  have  to  check  to  see  if  the 
data  was  available  from  the  computer.  If  not  in  the  computer,  Mr.  Hicks 
stated  that  he  still  could  do  the  load  profile  analysis,  but  he  would  have 
to  manually  retrieve  the  data;  therefore,  it  would  take  longer  to  do  it. 

Mr.  Barcia  recjuested  a  load  profile  for  each  of  the  summer  months  as  well 
as  the  peak  month.  Mr.  Hicks  agreed  that  he  could  provide  it. 

Mr.  Hicks  stated  that  if  we  provide  him  with  a  computer  diskette,  he  could 
provide  the  load  data  using  a  Lotus  1-2-3  spreadsheet.  Mr.  Barcia  will 
provide  Mr.  Hicks  with  a  diskette. 

In  reference  to  thermal  storage,  Mr.  Hicks  stated  that  he  had  access  to 
the  COOLAID  computer  program.  He  stated  that  Virginia  Power  does  not 
normally  run  this  prograim  for  customers  or  consultants.  However,  he  would 
try  to  see  if  he  could  use  the  CCX)LAID  program  in  conjunction  with  EAC  to 
run  thermal  storage  calculations  for  Fort  Belvoir. 


The  meeting  was  adjourned  at  approximately  2:00  p.m. 


Submitted  by:  Jose  Barcia 
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MEETING  REPORT  NO,  1 


Project  ESOS  Survey,  Fort  Belvoir,  Virginia _ 

Contract  No.  DACA  31-89-C-0198 _  EAC  Project  No.  89034.01 

Place  Virginia  Power  Company _  Date:  August  24,  1990 

Purpose  Rate  Schedules  -  Generator  &  Thermal  Storage,  Billing  Information 


Persons  Present 


Code/Designation 


Firm/Agency 


Telephone 


Ed  Cowell 
Jose  Barcia 


Marketing  Services 
Engineer 


Virginia  Power  (703)  359-3055 

EAC  (703)  978-0923 


1. 


2. 


Mr.  Barcia  explained  the  purpose  of  the  meeting  was  to  collect  appropriate 
information  concerning  Fort  Belvoir  in  order  to  conduct  an  energy 
conservation  survey. 

Mr.  Cowell  explained  that  after  the  May  1990  billing.  Fort  Belvoir  is 
served  under  a  34.5  kW  distribution  system  from  a  new  substation.  Mr. 
Cowell  indicated  that  the  magnetic  tape  metering  has  not  yet  been 
installed.  Therefore,  the  demand  print-outs  for  this  summer  are  not 
available.  However,  he  will  be  able  to  provide  us  with  the  demand  totals, 
but  not  the  30  minute  demand  readings  for  this  summer.  We  will  have  to 
use  last  summer's  data. 


3.  Mr.  Cowell  presented  various  rate  schedules  which  may  merit  further  study. 
Some  of  these  rates  are  experimental  and  must  be  specifically  requested  by 
the  customer,  others  are  not  yet  applicable  to  Federal  customers,  but  they 
may  be  in  the  near  future. 

4.  Currently,  Fort  Belvoir  is  served  under  rate  schedule  MS  -  Federal 
Government  Installations.  An  optional  rate  for  Fort  Belvoir  is  rate 
Schedule  6  -  Large  General  Service.  However,  at  this  time.  Schedule  MS  is 
better  for  Fort  Belvoir  because  even  though  the  demand  charges  in  the 
Schedule  MS  are  larger,  the  fuel  charges  are  negative.  According  to  Mr. 
Cowell,  the  negative  fuel  charge  in  Schedule  MS  should  continue  even  with 
the  present  oil  situation  because  Virginia  Power's  generation  is  only 
about  5%  with  oil. 


5. 


6. 


Upon  request,  they  will  run  a  rate  comparison  between  Schedule  6  and 
Schedule  MS.  However,  Mr.  Cowell  indicated  that  he  has  run  comparisons 
before  and  his  experience  is  that  for  most  large  Federal  customers  and  in 
particular  Fort  Belvoir,  Schedule  MS  is  better. 

Schedule  STS  -  Thermal  Storage  is  not  currently  available  to  Federal 
Customers,  but  it  will  probably  be  available  in  the  near  future.  However, 
Schedule  MS  can  effectively  be  used  with  Thermal  Storage  because  of 
Section  VI. A. 1.  (off-peak  demand  only  billed  if  it  exceeds  the  on-peak 
demand,  and  then  only  by  30%  of  the  excess). 


7.  Rate  Schedule  CS  -  Curtailable  Service  is  not  available  to  Federal 
customers  at  this  time.  It  may  eventually  be  extended  to  Federal 
customers  in  the  future.  However,  Virginia  Power  has  a  new  experimental 
rate  Schedule  10  -  Large  General  Service  which  essentially  works  like  a 
curtailable  service  except  that  there  are  3  (A,  B,  C)  day  classifications 
with  different  on-peak  charges  for  each  day.  When  Virginia  Power 
announces  that  a  day  is  classified  as  A  (no  more  than  32  days/year)  it  is 
up  to  the  customer  to  cut  down  on  his  use  or  pay  the  higher  energy 
charges.  Mr.  Cowell  indicated  that  this  rate  may  be  advantageous  to  Fort 
Belvoir  and  may  merit  some  study.  This  rate  is  limited  to  60  customers, 
but  Mr.  Cowell  indicated  that  plenty  of  customers  can  still  participate. 

8.  Rate  Schedule  MSSG  -  Federal  Government  Installations  (Standby  Generator  - 
Experimental)  would  be  applicable  to  Fort  Belvoir  if  the  standby  generator 
capacity  is  greater  than  150  kW.  Mr.  Cowell  felt  that  this  rate  could  be 
advantageous  to  Fort  Belvoir.  He  mentioned  that  other  large  Federal 
customers  have  taken  advantage  of  this  rate.  For  example,  the  CIA 
contracted  for  20  MW  and  got  paid  $120,000  per  month. 

9.  Mr.  Cowell  mentioned  that  for  the  installation  of  a  generator,  the  old 
substation  (Hayfield  Substation)  had  provisions  (relays,  protective 
equipment,  etc.)  for  parallel  operation.  However,  no  provisions  for 
parallel  service  have  been  made  at  the  new  substation  (Belvoir 
substation) • 

10.  Mr.  Barcia  indicated  that  for  purposes  of  EAC's  study,  generators  would  be 
placed  at  Building  505A  (Substation)  and  also  the  existing  generators  at 
Dewitt  Army  Hospital  could  be  utilized. 

11.  Mr.  Cowell  indicated  that  under  Schedule  MSSG,  Virginia  Power  could 
install  separate  metering  at  the  site  of  505-A  and  DeWitt  to  measure  the 
load  on  the  generators.  In  those  cases  where  Virginia  Power  required  the 
operation  of  the  generator,  the  load  would  be  measured  at  these  points  and 
a  credit  would  be  deducted  from  the  electric  bill.  As  long  as  Fort 
Belvoir  met  the  agreed  upon  contracted  demand,  the  credit  on  the  bill 
would  be  issued  every  month.  The  metering  equipment  would  be  supplied  by 
Virginia  Power  and  would  be  installed  by  Fort  Belvoir 's  designated 
contractors. 

12.  Mr.  Cowell  felt  that  it  would  not  be  advantageous  for  Woodlawn  Village  to 
switch  to  gas  since  they  are  taking  advantage  of  the  minimum  billing 
demand  in  the  winter,  therefore,  paying  no  demand  charges  and  the  energy 
charge  under  Schedule  MS  is  only  2.165  cents  per  kWH. 

13.  Mr.  Cowell  suggested  that  we  look  into  conversion  to  electric  (rather  than 
gas)  from  those  buildings  that  currently  have  oil  until  all  the  minimum 
winter  kW  demand  charges  are  used  up. 

14.  Mr.  Cowell  provided  EAC  with  copies  of  the  monthly  billing  demands  for 
1989  and  up  to  May  1990  for  Fort  Belvoir,  Woodlawn  Village,  and  INSCOM 
which  until  May  were  billed  separately  and  now  have  been  combined  into  one 
bill.  Mr.  Cowell  will  mail  the  30  minute  daily  demands  for  last  year  in 
the  near  future. 

15.  Mr.  Cowell  does  not  perform  profile  analysis  for  customers  or  deal  with 
thermal  storage.  He  suggested  a  meeting  with  Mr.  Gary  Hicks  for  these 
areas.  Mr.  Barcia  agreed  to  meet  with  Mr.  Hicks  after  lunch. 


Submitted  byz  Jose  Barcia 
JB/rc 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


August  21,  1990 


Mr.  Ed  Cowell 

Marketing  Services 

Virginia  Electric  and  Power  Co. 

12316  Lee- Jackson  Memorial  Highway 
Fairfax,  Virginia  22033 

Re:  Energy  Savings  Opportunity  Survey 

Fort  Belvoir,  Virginia 
EAC  Project  No.  89034.01 

Dear  Ed: 

This  is  to  confirm  our  telephone  conversation  of  August  17,  1990.  As  I  mentioned 
to  you  we  are  working  on  an  energy  project  for  Fort  Belvoir  which  will  require 
access  to  their  electrical  billing  information. 

This  is  to  request  a  copy  of  Fort  Belvoir 's  electric  billing  information  and 
magnetic  tape  print-outs  for  the  preceding  year  starting  with  the  latest  billing 
information.  Mr.  Zahir  Kahn  at  Fort  Belvoir  is  preparing  a  letter  authorizing 
Virginia  Electric  and  Power  Company  to  release  this  information  to  EAC.  Also, 
please  include  any  similar  information  available  for  Woodlawn  Village. 

We  would  appreciate  a  copy  of  any  pertinent  rate  schedules  and  any  information 
concerning  Fort  Belvoir's  present  service,  i.e.,  number  of  delivery  points, 
metering,  facilities  charge,  minimum  contract  demands,  and  any  other  information 
that  may  be  useful  in  this  study. 

I  appreciate  your  assistance  in  this  project  and  look  forward  to  working  with  you 
and  other  officials  at  Virginia  Power. 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS 


Jose  F.  Barcia 
Engineer 


JB/rc 

cc:  cc,  PM 
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DEPARTMENT  OF  THE  ARMY 

us  ARMY  FORT  BELVOIR 
FORT  BELVOIR,  VIRGINIA  22060 


REPLY  TO 

attention  of 


ANFB-DEH-EN 


2  1  AUG  ?:oo 


Mr.  Edward  D.  Cowell,  Jr. 

Marketing  Services  Administrator 
Virginia  Power 

12316  Lee-Jackson  Memorial  Highway 
Fairfax,  VA  22033 


Dear  Mr.  Cowell: 

The  U.S.  Army  Corps  of  Engineers  (Baltimore  District)  has 
hired  Engineering  Applications  Consultants  to  perform  a  survey 
during  1990  and  1991  for  energy  conservation  opportunities  at 
Fort  Belvoir. 

Upon  request,  please  provide  the  necessary  information  to 
Engineering  Applications  Consultants  in  order  that  their  work 
could  be  completed  on  schedule. 

Your  assistance  will  be  appreciated  very  much. 

Sincerely, 


“TRADITION,  COMMUNITY,  SERVICE” 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


Energy  Saving  Opportunity  Survey  May  10,  1990 

Fort  Belvoir,  Virginia 

EAC  Project  No.  89034.00 

A/E  Contract  No.  DACA  31-89-C-0198 

Survey  Status  Report 


March  15,  1990 
March  24,  1990 

April  2,  1990 

April  3,  1990 


April  18,  1990 


April  25,  1990 


April  26,  27,  1990 


Entrance  Meeting 

Letter  to  DEH  requesting  survey  for 
Building  247  from  4/4/90  to  4/6/90  and 
Building  305  from  4/11/90  through 
4/13/90. 

Virender  Puri  called  Mr.  Khan  for 
confirmation  of  the  survey.  Letter  had 
not  been  received. 

Letter  to  Mr.  Khan  requesting  survey  for 
Building  247  on  April  18,  19  and  20  and 
Building  305  on  April  25,  26  and  27. 
Letter  also  requested  access  to  secured 
areas  and  any  required  security 
arrangements . 

EAC  staff  met  regarding  Building  247. 
Mr.  Salyars  stated  that  Building  247  had 
the  HVAC  system  overhauled  about  a  year 
ago  and  that  the  building  was  scheduled 
for  major  renovations  in  September.  Mr. 
Khan  was  not  aware  of  these  changes.  Mr. 
Khan  wanted  to  discuss  possibly 
exchanging  Building  247  for  another 
building. 

Meeting  for  Building  305  -  Could  not 
obtain  security  badges  at  Security 
Office.  Met  with  Mr.  Lee  Miller  in  the 
morning.  Mr.  Miller  arranged  for  a 
security  escort  for  the  afternoon. 

Could  not  proceed  with  survey  as 
scheduled  because  escort  was  not 
available. 


May  3,  1990 

May  7,  1990 
May  8,  1990 

May  9,  1990 

May  11,  1990 

May  14,  1990 


Returned  to  Building  305  and  continued 
energy  survey.  Difficulty  in  finding 
security  escorts.  Escorts  were  available 
after  11:00. 

Called  to  schedule  with  Mr.  Miller. 

Called  to  schedule.  Left  message  on 
answering  machine. 

Called  Mr.  Miller.  Left  message  on 
answering  machine . 

Got  a  call  from  Mr.  Khan  that  escorts  are 
available  on  5/11,  5/14  and  5/15.  EAC  to 
call  to  confirm  survey  for  Building  305. 
Survey  has  been  set  for  5/14. 

Jose  Barcia  caled  Mr.  Khan.  Mr.  Khan 
indicated  that  the  escorts  are  not 
available  and  EAC  should  make 
arrangements  directly  with  Mr.  Miller. 


cc:  cc,  Jose  (PM) 

Mr.  James  Hawk 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


May  4,  1990 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.  O.  box  1755 

Baltimore,  Maryland  21201-1755 

Attn:  Mr.  James  Hawk 

Project  Manager 

Re;  ESOS  Survey,  Fort  McNair  and  Fort  Belvoir 
A/E  Contract  No.  DACA  31-89-C-0198 
EAC  Project  No.  89034.00 

Dear  Mr.  Hawk; 

We  would  like  to  thank  you  for  your  acceptance  of  the  Carrier  E-20 
program  for  use  on  buildings  that  require  computer  modelling,  as 
well  as  for  use  at  DeWitt  Army  Hospital.  E-20  computer  software 
analyzes  hourly  energy  consumption  of  the  building.  This  is  a  user 
friendly  program  which  accomplishes  all  the  major  features  of  the 
programs  outlined  in  the  Scope  of  Work  and  is  comparable  to  the 
Blast  program. 

We  hope  that  you  will  be  satisfied  with  the  results  produced  by  the 
program. 

Should  you  have  any  questions  or  need  additional  information 
regarding  this  program,  please  call  us. 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS 

Virender  Puri,  P.E. 

President 

VP/rc 
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INSTALL  BOILERS  AND  WATER  HEATERS 
300  AREA,  FORT  BELVOIR,  VIRGINIA 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

1 . 0  INTRODUCTION 

An  Energy  Savings  Opportunity  Survey  (ESOS)  was  done  in 
1991  to  improve  energy  efficiency  by  analyzing  demand  of 
steam  in  the  300  area  and  recommending  an  alternative  to 
central  plant  #332  during  summer,  non-heating  months. 

2.0  DESCRIPTION  OF  ECOS 

The  data  collected  was  subjected  to  a  detailed  analysis 
based  on  Army  criteria  for  qualifying  for  ECIP  projects. 
Local  distillate  (#2)  oil  boilers  will  be  installed  in 
the  following  buildings: 


307 

331 

309 

357 

317 

362 

327 

363 

Domestic  hot  water  heaters  will  be  installed  in  the 
following  buildings; 

334  365 

The  cost  of  this  project  is  $669,132  (FY  1992) 

3.0  POTENTIAL  ENERGY  SAVINGS 

The  alternative  recommended  above  has  a  potential  savings 
in  energy  consumption  of  30,459  mbtu  per  year  at  a  cost 
savings  of  $208,278  per  year. 

3 . 1  Metering 

At  present,  there  is  no  provision  for  metering  of  the 
energy  consumption  of  the  systems  affected  by  this 
project.  The  energy  conservation  measures  recommended 
are  based  on  field  surveys,  interviews  with  the  operating 
personnel,  and  the  Building  332  Engineering  Log. 


Calculations  for  energy  savings  were  subjected  to 
rigorous  analysis,  as  per  guidelines.  However,  the 
energy  savings  accrued  will  depend  on  the 
implementation  as  r  ecoitonended ,  and  following 
recommended  operational,  maintenance,  and  repair. 


3.1.1 


300  AREA 

FORT  BELVOIR,  VIRGINIA 


3 


AHU-1 


UNDERGROUND 
OIL  STORAGE 
TANK - ^ 

PROPOSED  ^ 
POSSIBLE 
BOILER  ROOM 
LOCATIONS — r- 


SECOND  FLOOR  PLAN 


AHU-3 


AHU-4 


AHU-2 


AHU-1 


FIRST  FLOOR  PLAN 


BUILDING  309  KEY  PLAN 


-PROPOSED  BOILER  LOCATION 

- UNDERGROUND 

OIL  STORAGE  TANK 


FLOOR  PLAN 


BUILDING  317  KEY  PLAN 


AHU-4 


AHU-3 


MEZZANINE  FLOOR  PLAN 


FIRST  FLOOR  PLAN 


BUILDING  327  KEY  PLAN 


PROPOSED  OIL  RRED 
STEAM  BOILER  <Sc  OIL  TANK 
LOCATION 


BUILDING  331  KEY  PLAN 


OFFICE 

AREA 


MEZZANINE  FLOOR  PLAN 


FIRST  FLOOR  PLAN 


LOCKER/TOILET 

PROPOSED 
LOCATION  OF 
DOMESTIC  HOT 
WATER  HEATER 
AND  OIL  STORAGE 
TANK 


BUILDING  334  KEY  PLAN 


ZONE  1 


ZONE  4 


I 


ZONE  5 


PENTHOUSE 


UPPER  LEVEL  FLOOR  PLAN 


ZONE  8 


UNDERGROUND 
OIL  STORAGE 
TANK 


■  [" 


ZONE  9 


PROPOSED 
BOILER  ROOM 
ADDITION 


ZONE  6 


LOWER  LEVEL  FLOOR  PLAN 


BUILDING  357  KEY  PLAN 


9 


BASEMENT  FLOOR  PLAN 

BUILDING  362  KEY  PLAN 


10 


EQUIPMENT  PENTHOUSE 


1 _ 

PENTHOUSE  PLAN 

ZONE  7  ZONE  5 


ZONE 

:  6 

ZONE  2 

ZONE  3 

■ZONE  1 


ZONE  4 


FIRST  FLOOR  PLAN 

-Dononcc 


I 


ZONE  10 


PROPOSED  OIL  RRED  STEAM 
BOILER  HOUSE  ADDITION 
&  OIL  STORAGE  TANK 


ZONE  8 


ms 


ZONE  9 


I _ I 

BASEMENT  FLOOR  PLAN 


BUILDING  363  KEY  PLAN 


11 


OFRCE  AREA 


MEZZANINE  FLOOR  PLAN 


OFFICE  AREA 


MECHANICAL 


FIRST  FLOOR  PLAN 


LOCATION  OF 
PROPOSED 
DOMESTIC  HOT 
WATER  HEATER 
AND  OIL  STORAGE 
TANK 


BUILDING  365  KEY  PLAN 


1 . COMPONENT 

ARMY 

FY  1993  MILITARY  CONSTRUCTION  PROJECTS  DATA 

2.  DATE 

August  29,  1991 

3.  INSTALLATION  AND  LOCATION 

Fort  Belvoir.  Virginia 

4.  PROJECT  TITLE 

Install  boilers  and  water  heaters,  300  area 

5.  PROGRAM 
ELEMENT 

6.  CATEGORY  CODE 

80000 

7.  PROJECT 
NUMBER 

8.  PROJECT 
COST 

9.  COST  ESTIMATES 

1  1 

QUAN-  UNIT  COST 
TITY  COST  ($000) 


Install  oil  boilers  in  buildf 


Building  Nos.  307,  309,  317,  327,  331,  357,  362,  and  363 
Hot  water  heaters  in  buildings 


Building  Nos.  334,  and  365 
Contingency  (10%) 

Total  Contract  Cost 

Supervision,  Inspection  &  Overhead  (5.5%) 
Design  (6%) 

Total  Request 


Description  of  Proposed  Construction: 


545.562 


54.556 

600.118 

33.007 

36.007 

669.132 


The  proposed  project  consists  of  installing  oil-fired  boilers  and 
water  heaters  for  summer  use,  to  allow  the  central  heating  plant  in 
Building  332  to  be  shut  down  during  non-heating  months. 


11.  Project: 


This  project  will  provide  boilers  and  water  heaters  for  summer  use 
in  10  buildings  at  Fort  Belvoir,  Virginia. 

Requirement:  The  project  will  help  Fort  Belvoir  to  reduce  energy 

costs  to  comply  with  the  Energy  Resources  Management  Plan  (ERMP) 
and  reduce  dependence  on  critical  fuels,  while  maintaining 
operational  readiness. 

Current  Situation:  In  order  to  meet  summer  use  requirements  of 
steam  in  these  buildings,  the  central  plant  is  operated  during  non¬ 
heating  months  and  thus  is  wasting  energy. 
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1 . COMPONENT 

ARMY 

FY  1993  MILITARY  CONSTRUCTION  PROJECTS  DATA 

2.  DATE 

August  29,  1991 

3.  INSTALLATI 

Fort  Belvoir.  Vir 

ON  AND  LOCATION 

ainia 

4.  PROJECT  TITLE 

Install  boilers  and  water  heaters,  300  area 

5.  PROJECT  NUMBER 

Impact  if  Not  Provided;  If  this  project  is  not  executed,  Fort 
Belvoir  will  not  achieve  annual  savings  of  $288,278  and  a  potential 
reduction  in  energy  consumption  of  30,459  Mbtu.  The  base  will  also 
fail  to  contribute  to  energy  conservation  goals  established  for  US 
Army  facilities  by  the  Army  headquarters. 


Estimated  Construction  Start:  October  1993  Index:  1922 

Estimated  Midpoint  Construction:  January  1994  Index:  1938 

Estimated  Construction  Completion:  April  1994  Index:  1947 

Detailed  Justifications 

D-1  General:  The  project  is  dictated  by  the  Army's  goal  to  reduce 
energy  consumption  by  making  efficient  use  of  energy  resources  at 
the  facilities.  This  will  reduce  dependence  on  critical  fuel 
resources  without  affecting  the  mission  of  the  base  and,  at  the  same 
time,  increasing  the  base's  capability  to  achieve  budgetary 
reductions. 

D-2  Accommodations  Now  in  Use:  Under  the  existing  arrangement,  the 
Central  Plant  in  Building  #332  is  operated  year  round.  During 
summer  (non-heating)  months  this  plant  has  to  run  to  meet  steam 
demand  in  only  10  buildings,  thus  requiring  inefficient  operation 
and  wasting  energy. 

D-3  Analysis  of  Deficiency:  The  inefficient  operation  of  the 
boiler  plant  in  Building  #332  contributes  towards  an  estimated 
wastage  of  30,459  Mbtu  per  year. 

D-4  Consideration  of  Alternatives:  Various  options  have  been 
evaluated  thoroughly  under  an  Energy  Savings  Opportunity  Survey 
(ESOS) .  The  recommended  option  for  this  project  is  feasible  and 
meets  predetermined  economic  criteria. 

D-5  Criteria  for  Proposed  Project:  The  installation  will  be 
performed  as  per  applicable  codes,  rules  and  regulations. 

D-6  Program  for  Related  Equipment:  All  required  equipment  will  be 
furnished  and  installed  as  a  part  of  this  project. 

D-?  Disposal  of  Present  Assets:  None  of  the  existing  assets  will 
need  disposal. 
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ARMY 

FY  1993  MILITARY  CONSTRUCTION 

PROJECTS  DATA 

2.  DATE 

August  29,  1991 

3.  INSTALLATION  AND  LOCATION 

Fort  Bel voir,  Virginia 

4.  PROJECT  TITLE 

Install  boilers  and  water  heaters,  300  area 

5.  PROJECT  NUMBER 

D-8  Survival  Measures:  Not  applicable. 


D-9  Suaunary  of  Environmental  Consequences:  Environmental  impact  of 
this  project  is  only  beneficial.  Reduced  energy  usage  will  conserve 
resources  used  in  generation  of  electricity  and  also  result  in 
reduction  of  emissions  from  the  power  plants. 

D-10  Evaluation  of  Flood  Hazard  and  Encroachment  of  Wetlands:  Not 
applicable. 

D-11  Economic  Justification:  Completion  of  the  proposed  project 
will  result  in  net  energy  savings  of  30,459  Mbtu  and  $288,278 
annually. 

D-12  Utility  and  Telecommunication  Support:  No  additional  utility 
or  telecommunication  support  is  required. 

D-13  Protection  of  Historic  Places  and  Archeological  Sites:  None 
of  the  project  elements  has  any  impact  on  the  historic  character  of 
any  facility. 

D-14  Project  Development  Brochure:  An  engineering  study  was 
completed  in  August  1991,  and  an  executive  summary  is  attached. 

D-15  Energy  Requirements:  The  subject  project  will  reduce  present 
energy  consumption  by  30,459  Mbtu  annually.  See  Energy  Requirements 
Appraisal  (ERA)  in  Special  Requirements  Paragraph  3  (SRP-3) . 

D-16  Provision  for  the  Handicapped:  The  proposed  project  does  not 
impact  the  architectural  character  of  the  buildings  involved  and, 
hence,  no  design  for  the  handicapped  is  involved. 

D-17  Real  Property  Maintenance  Activity  (RPMA)  Analysis: 

A.  Physical  Impact:  There  will  be  no  increase  or  decrease  in 
maintenance  activity  or  real  property  inventory. 

B.  Backlog  of  Maintenance  and  Repair  (BMAR)  Impact:  The  system's 
expectancy  will  not  be  affected.  Thee  will  be  no  impact  on 
BMAR. 

D-18  Commercial  Activities:  The  proposed  project  affects  only 
summer  steam  requirements  of  existing  activities  and  does  not 
involve  expansion  of  any  facilities  for  any  new  function. 
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FY  1993  MILITARY  CONSTRUCTION  PROJECTS  DATA 

2.  DATE 

August  29,  1991 

1. COMPONENT 
ARMY 


3.  INSTALLATION  AND  LOCATION 

Fort  Belvoir,  Virginia _ _ _ 

4.  PROJECT  TITLE 

Install  boilers  and  water  heaters,  300  area _ _ 


Special  Requirements  Paragraph  3  (SRP3): 


5.  PROJECT  NUMBER 


Energy  Requirements  Appraisal  (ERA) 

1.  Project  Description:  Oil-fired  boilers  and  water  heaters  will 
be  installed  in  the  buildings  named  in  Block  9  at  Fort  Belvoir, 
Virginia. 

2.  Estimated  Energy  Consumption:  The  existing  systems  consume  an 
estimated  97,222  Mbtu  annually.  The  project,  when  fully 
implemented,  will  generate  net  annual  energy  savings  of  30,459 
Mbtu. 

3.  Energy  Sources:  The  use  of  residual  (#6)  oil  will  decrease  and 
that  of  distillate  (#2)  oil  will  increase  during  summer  months. 

4.  Energy  Use  Impacts:  The  proposed  project  will  reduce  the  burden 
on  existing  fuel  distribution  system. 

5.  Energy  Conservation:  The  annual  energy  consumption  will  be 
reduced  by  30,459  Mbtu  annually.  Also,  Fort  Belvoir  and,  hence, 
the  Army,  will  be  benefitted  by  an  annual  cost  savings  of 
$288,278. 

6.  Energy  Alternatives:  The  proposed  retrofit  will  reduce  energy 
consumption  by  30%  without  affecting  base  mission. 

7.  Energy  Effects:  The  proposed  improvements  have  a  positive 
environmental  effect.  By  reducing  demand  for  energy,  it 
effectively  impacts  consumption  of  non-renewable  fuel  sources 
and  resulting  polluting  emissions  from  electric  generation. 

8.  Basis  of  Approval:  Total  energy  requirements  and  alternative 
fuel  sources  have  been  considered  and  included  in  this  appraisal 
or  discarded  as  inapplicable. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


5CATION; 


FORT  BELVOIR 


REGION  NO. 


PROJECT  momberDACA-31-89-C-0198 
_  FISCAL  YR.  199/ 


PROJECT  TITLE;  FMFVr.Y  nPPnPTTTNTTV  <;TTpyvv _ 

DISCRETE  PORTION  NAME  ^3  00  A-/?.^A~  LOCAL.  &0(L£^S,  l^S ,  <^332 

ANALYSIS  DATE  Auqusi  '^1  ECONOMIC  LIFE  _  YEARS  PREPARED  BY  EAC 


1. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOE 


s  S6  2 

S  3  o'  OOP 


D. 

SALVAGE  VALUE 

-  S 

S  ^Og”.  3/2. 

E. 
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-  ID) 
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ANALYSIS  DATE  ANNUAL 

COST  (-) 
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COST 
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A. 

ET.EC 
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SC.& 
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B. 
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—  f‘?70Z 
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C. 

RESID 

S  6.89  _ 
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D. 

N6 
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S 

$ 

E. 

COAL 

s 

s 

$ 
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3oAs^ 

s  (^2 

s  5.  492  ^61 

NONENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  Z  3A1) 

B.  NONRECURRING  SAVINGS  (•(•)  /  COST  (-) 


14. S3 
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(1) 

(2) 
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$. 
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DISCOUNTED  SAV- 
INGSf-l-^  COST^-^r4> 


$. 

$. 

$. 


(4)  TOTAL  $. 


$AHL2£1. 
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C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (-I-) /COST (-)  (3A2-«'3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  x  .33)  S  I,  0/9,  2- 

a.  IF  3D1  IS  *  OR  >  3C  GO  TO  ITEM  4 

b.  IP  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)  -  IE  =  _ 

c.  IF  301  IS  s  >  1  GO  TO  ITEM  4 

D.  IF  3D1  IS  <  1  PROJECT  DOES  HOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  2F3  3A  -f  (3Bld  r  YEARS  ECONOMIC  LIFE) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5<t-3C) 

DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  NOT  QUALIFY)  (SIR)  =  (S-r’lE)  =  ^ 

SIMPLE  PA-yBACt  P€Te.ieD  =  2.1 
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OIL  TO  GAS  CONVERSION 


900  AREA  (DOGUE  CREEK) 


PECIP 


PROJECT  DOCUMENTATION 
FOR 

PROPnCTIVITY  ENHANCING  CAPITAL  INVESTMENT  PROGR2^  (PECIP^  PROJECTS 


PROJECT  NAME;  Oil  to  Gas  Conversion  Date;  August  29,  1991 

#900  Area 

BUILDINGS  AND  PROJECT  DESCRIPTION;  Housing  Area  #900  (Dogue 

Creek) ,  as  described  below 

PROJECT  LOCATION;  Fort  Belvoir,  Virginia 

1.  BRIEF  DESCRIPTION  OF  PROJECT;  Converting  the  energy  source 
for  heating  and  domestic  hot  water  to  gas.  It  is  proposed  to 
implement  oil  to  gas  conversion  in  conjunction  with  an  on¬ 
going  renovation  project.  Existing  oil  furnaces  and  electric 
water  heaters  will  be  replaced  by  gas-fired  furnaces  and  water 
heaters  in  the  units  listed  on  pages  3  through  8.  This  is  the 
incremental  cost  of  gas  fired  equipment  as  compared  to  the  oil 
furnaces  and  electric  water  heaters.  The  project  should  be 
implemented  in  conjunction  with  PN  24566,  the  design  of  which 
is  under  way  by  the  Norfolk  District  Corps  of  Engineers. 

2.  BRIEF  DESCRIPTION  OF  THE  REASONS  FOR  THE  MODIFICATIONS;  Con¬ 
version  to  gas  is  expected  to  provide  reductions  in  energy 
costs  based  on  energy  projections. 

3.  SPECIFIC  INSTRUCTIONS  FOR  PERFORMING  THE  MODIFICATION; 
Replace  the  existing  oil  furnaces  and  electric  water  heaters 
with  gas  fired  equipment  in  all  of  the  270  housing  units  in  45 
buildings  in  the  900  area  (Dogue  Creek)  at  Fort  Belvoir, 
Virginia. 

4.  ESTIMATED  DOLLAR  AND  ENERGY  SAVINGS  PER  YEAR; 

A.  The  estimated  dollar  savings  per  year  for  this  project 
are: 

$75,857 

B.  The  estimated  energy  savings  per  year  for  this  project 
are: 

Electricity  3,680  MBTU 

Distillate  Fuel  Oil  12,605  MBTU 

Natural  Gas  -16,308  MBTU 

Total  -23  MBTU 

5.  See  attached  DA  Form  5108-R. 
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3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

3/B 

1,264 

56 

912  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264' 

56 

b 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

2/B 

1,137 

56 

9i3  A  . 

Barlow  Road 

•  -S/B — 

1,264" 

56 

B 

Moyer  Road 

3 

1,264 

56 

C 

Moyer  Road 

3  - 

1,264 

56 

D  . 

Moyer  Road 

3 

1,264 

56 

E  ■ 

Moyer  Road 

3 

1,264 

56 

914  A 

Moyer  Road 

3 

1,264 

56 

...B 

91  ' 

Moyer  Road 

3 

1,264 

56 

Moyer  Road 

3 

1,264 

56 

D 

Moyer  Road 

3 

1,264 

56 

£ 

Moyer  Road 

2 

1,137 

56 

Moyer  Road 

2 

1,137 

56 

-G 

Moyer  Road 

2 

1,137 

56 

H 

Moyer  Road 

2 

1,137 

56 

I 

Moyer  Road 

3 

1,264 

56 

915  A 

Maloney  Road 

2 

1,137 

56 

B 

Maloney  Road 

2 

1,137 

56 

C 

Maloney  Road 

2 

1,137 

56 

0 

r* 

Maloney  Road 

2 

1,137 

56 

E 

Ate  A 

Maloney  Road 

3/B 

1,264 

56 

916  A 

Maloney  Road 

3/B 

1,264 

56 

4 


Bldg 

No. 


Location 


Bed¬ 

rooms 


So  Ft 


Year 


916  B 

Via  Ion  ey 

Road 

Via  Ion  ey 

Road 

916  D 

Maloney 

Road 

E 

Maloney 

Road 

F 

Maloney 

Road 

917  A 

Maloney 

Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

E 

Maloney 

Road 

918  A 

Vlaloney 

Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

£ 

Maloney 

Road 

919  A 

Moyer  Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

E 

Maloney 

Road 

F 

Maloney 

Road 

G 

Maloney 

Road 

H 

Maloney 

Road 

I 

Maloney 

Road 

920  A 

Maloney 

Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

£ 

Maloney 

Road 

F 

Maloney 

Road 

921  A 

Maloney 

Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

.  .  E 

Maloney 

Road 

922  A 

Maloney 

Road 

B 

Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

E 

Maloney 

Road 

F 

Maloney 

Road 

G 

Maloney 

Road 

H 

Maloney 

Road 

923  A 

Maloney 

Road 

B 

-Maloney 

Road 

C 

Maloney 

Road 

D 

Maloney 

Road 

E 

Maloney 

Road 

924  A 

Maloney 

Road 

B 

Maloney 

Road 

C 

Malonev 

Road 

3 

1,264 

36 

3 

1,264 

36 

3 

1,264 

36 

3 

1,264 

36 

3/3 

1,264 

36 

3/B 

1,264 

36 

2 

1,137 

36 

2 

1,137 

36 

2 

1,137 

36 

2 

1,137 

36 

2/B 

1,264 

36 

2 

1,264 

36 

2 

1,264 

36 

2 

1,264 

36 

3 

1,264 

56 

3/B 

1,264 

36 

2 

1,137 

36 

2 

1,137 

36 

2  ... 

1,137. 

36 

2 

1,137 

36 

3 

1,264- 

36 

3 

1,264 

36 

3 

1,264 

36 

3 

1,264 

36 

3/B 

1,264 

36 

3 

1,264 

36 

3 

1,264 

36 

3 

1,264 

36 

3 

1,264 

56 

3/B 

1,264 

56 

3/B 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264  ■ 

36 

3 

1,264 

56 

3 

1,264- 

56 

3 

1,264 

56 

2 

1,137' 

56 

2 

1,137 

56 

2 

1,137 

56 

2 

1,137 

56 

3 

1,264 

56 

3 

1,264 

36 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

2 

1,137 

56 

2 

1,137 

56 

2 

1,137 

56 

5 


A 


Bldg 

Jj  n 

Location 

u  cu 

rooms 

Sq  Ft 

Ye 

924  D 

E 

Maloney  Road 

2 

1,137 

56 

Maloney  Road 

3/B 

1,264 

56 

925  A 

Maloney  Road 

3 

1,264 

56 

B 

Maloney  Road 

3 

1,264 

56 

c 

Maloney  Road 

3 

1,264 

56 

D 

Maloney  Road 

3 

1,264 

56 

E 

Maloney  Road 

3/B  , 

1,264 

56 

926  A 

Maloney  Road 

3/B 

1,264 

56 

B 

Maloney  Road 

2 

1,137 

56 

C 

Maloney  Road 

2 

1,137 

56 

D 

Maloney  Road 

2 

1,137 

56 

E 

Maloney  Road 

2 

1,137 

56 

F 

Maloney  Road 

3/E 

1,264 

56 

927  A 

Maloney  Roaa 

3/B 

1,264 

56 

5 

Maloney  Road 

3 

1,264 

56 

C 

Maloney  Road 

3 

1,264 

56 

D 

Maloney  Road 

3 

1,264 

56 

E 

Maloney  Road 

3 

1,264 

56 

928  A 

Fenner  Road 

3 

17164 

56 

'  B 

Fenner  Road 

3 

1,264 

56 

C 

Fenner  Road 

3 

1,264 

56 

D 

Fenner  Road 

3 

1,264 

56 

E 

Fenner  Road 

2 

1,137 

56 

F 

Maloney  Road 

2 

1,137 

56 

G 

Maloney  Road 

2 

1,137 

56 

H 

Maloney  Road 

2 

1,137 

56 

929  A 

Maloney  Road 

3/B 

1,264 

56 

B 

Fenner  Road 

3 

1,264 

56 

C 

Fenner  Road 

3 

1,264 

.  56 

'D‘ 

Fenner  Road 

3 

1,284 

56 

Fenner  Road 

3 

1,264 

56 

9301a 

Fenner  Road 

3 

1,264- 

56 

B 

Fenner  Road 

3 

1,264- 

56 

C 

Fenner  Road 

3 

1,264 

56 

D 

F  enner  Road 

3 

1,264 

56 

:E 

Fenner  Road 

3/B 

1,264- 

56 

93lji 

Fenner  Road 

3 

1,264 

56 

tB 

Fenner  Road 

3 

1,264 

56 

P 

Fenner  Road 

3 

1,264 

56 

D 

Fenner  Road 

3 

1,264 

56 

'E 

Fenner  Road 

3/B 

1,264' 

56 

932  A 

Fenner  Road 

3/B 

1,264 

56 

6 

Fenner  Road 

3 

1,264 

56 

C 

F  enner  Road 

3 

1,264 

56 

D 

Fenner  Road 

3 

1,264 

56 

E 

Fenner  Road 

3 

1,264 

56 

933  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

2 

1,137 

56 

6 


Bldg 
^  No. 

Location 

Bed¬ 

rooms 

Sq  Ft 

Year 

933  F 

Barlow  Road 

2 

1.137- 

56 

G 

Barlow  Road 

2 

1,137 

56 

933  ri 

Barlow  Road 

2 

1,137 

56 

I 

Barlow  Road 

3/B 

1,264 

56 

934  A. 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

2 

1,137 

56 

F 

Barlow  Road 

2 

1,137 

56 

G 

Barlow  Road 

2 

1,137 

56 

H 

Barlow  Road 

2 

1,137 

56 

I 

Barlow  Road 

3/B 

1,264 

56 

935  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

F 

Barlow  Road 

3/B 

1,264 

56 

936  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

2 

1,137 

56 

C 

Barlow  Road 

2 

1,137 

56 

D 

Barlow  Road 

3 

1,137 

56 

E 

'  Barlow  Roarf 

2 

1,137 

56 

F 

Barlow  Road 

3 

1,264 

56 

G 

Barlow  Road 

3 

1,264 

56 

H 

Barlow  Road 

3 

1,264 

56 

I 

Barlow  Road 

3 

1,264' 

56 

^937  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264' 

56 

C 

Barlow  Road 

3 

1,264' 

56 

:D 

Barlow  Road 

3 

1,264 

56 

^E 

Barlow  Road 

3/B 

1,264 

56 

938:Va 

Barlow  Road 

3 

1,264 

56 

■'B 

Barlow  Road 

3 

1,264- 

56 

c 

Barlow  Road 

3 

1,264- 

56 

iD 

Barlow  Road 

3 

1,264 

56 

lE 

Barlow  Road 

2 

1,189 

56 

■jp 

Barlow  Road 

2 

1,189 

56 

’G 

Barlow  Road 

2 

1,189 

56 

Barlow  Road 

2 

1,189 

56 

Barlow  Road 

3/B 

1,264 

56 

Barlow  Road 

3/B 

1,264 

56 

^■E 

Barlow  Road 

3 

1,264- 

56 

C 

Barlow  Road 

3 

1,264 

56 

0 

Barlow  Road 

3 

1,264' 

56 

E 

Barlow  Road 

3 

1,264- 

56 

F 

Barlow  Road 

3/B 

1,264 

56 

940  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

2 

1,137 

56 

C 

Barlow  Road 

2 

1,137 

58 

7 


Bldg 

No. 


Location 


Bed¬ 

rooms 


Sq  Ft 


Year 


940  D 

Barlow  Road 

2 

1,137 

56 

E 

Barlow  Road 

2 

1,137 

56 

940  F 

Barlow  Road 

3 

1.2S4 

56 

G 

Barlow  Road 

3 

1,264 

56 

H 

Barlow  Road 

3 

1,264 

56 

I 

Barlow  Road 

3 

1,264- 

56 

941  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

942  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3/3 

1.264 

56 

943  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

3 

1,264 

56 

944  A 

Barlow  Road 

3 

1,264- 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3/B 

1,264 

56 

*7 


(3)  RATE  OF  INVESTMENT  PER  MANPOWER  SPACE  (R!MS) 

Divide  estimated  project  cost _  by  number  of  manpower  space  savings _  *  _  RIMS. 

(^fanpower  requivalents  cannot  be  used  in  this  computation.) 

Not  applicable.  No  manpower  space  savings  involved. 


LIFE  CYCLE  COST  ANALYSIS  SOTIMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


^IP^CATION:  FORT  BELVQIR 


REGION  NO. 


PROJECT  TITLE;  FMVT?r,V  c^AVTVCC;  nPPnPTTTWTTY  c;ttVVVV _ 

DISCRETE  PORTION  NAME  C.g€EK  -  ail~  TO  GAS 


PROJECT  numberPACA-31-89-C-0198 

_  FISCAL  YR.  199  ( _ 

g.<JKiV6gS'0K) _ 


ANALYSIS  DATE  A<jguS<' 

1. 


ECONOMIC  LIFE 


IS 


YEARS  PREPARED  BY  EAC 


2. 


4. 

5. 

6. 


INVESTMENT 

A .  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (lA  -f  IB 

ENERGY  SAVINGS  (+)  /  COST  (-) 


A. 

B. 

C. 
D- 
E. 


i’UfcL 

ELEC 

DIST 

RESID 

NG 

COAL 


COST 

S/MBTU/YRfl> 


5, 


6.62 


F .  TOTAL 


SAVINGS 

MBTU/YRr2> 

3G.SO 
12.  GOS-  ~ 

-'C.  3>0g 


-23 


$_ 

(94  -73  G 

$ 

W  If  b 

s _ 

H'  6 

— 

s _ 

S  2.17 

-  ID) 

COST  BHD  DISCOUMTED  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FACTOR  (4^ 

SAVINGS  (5) 

s  C(^4Z4- 

tun 

S  737  *??/ 

S  -=73 

S/33S-  S2.0 

S 

S 

S-Jft  ‘?2L 

/^4.45* 

S-(,2SG.  02.3 

$ 

S 

S73,/S7 

g  S{7 

NONENERGY  SAVINGS  (+)  /  COST  (-) 

A.  •  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOXniTED  SAVING/COST  (3A  X  3A1) 

B.  NONRECURRING  SAVINGS  (+)  /  COST  (-) 


MA-IIOT. 

lo-'sq 


5_2^7£0 


s  -2  8  S<=?3 


SAVINGS  (+)  YEAR  OF 
CTEM  COST  r-Wl>  OCCUR.  r2> 

ri^gLGC  s  Soo  lo 

(2)  _  $ _  _ 

/3^gAS  K/H  S-Qtf.'ytfS-  (e 

(4)  TOTAL  S  -20^  *54^ 


DISCOUNT 
FACTORS 3 > 

0-63 


DISCOUNTED  SAV- 
INGS^  +  >  COSTr»>  r4> 

s  ‘fS7 

s  -//O.  gg>4 - 

5 _ 

8  -/3.  fZT. 


s  15. 


C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS (+) /COST (-)  (3A2+3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST  ^  ^  a  -rt^e 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  S  2  fe 

a.  IF  3D1  IS  s  OR  >  3C  60  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  =  (2FS+3D1)  -  IE  *  _ 

e.  IF  3D1  IS  s  >  1  GO  TO  ITEM  4 

D.  IF  3D1  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  2F3  +  3A  +  (3Bld  t  YEARS  ECONOMIC  LIFE) 

TOTAL  NET  DISCOtJNTED  SAVINGS  (2F5+3C) 

DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  NOT  QUALIFY)  (SIR)  =  (5-lE)  =  ^ 

SiMrue  PA-y  aA<4L  =  2.‘=?y€A/'j 


g  74 

g  932,  qz«=) 


BUILDING  1 359  (CONTROL  TOWER) 


LOW  COST  PROJECT 


BUILDING  1359  r CONTROL  TOWER) 
FORT  BELVOIR,  VIRGINIA 

DESCRIPTION  OF  LOW  COST  PROJECT 


1.0  INTRODUCTION 

An  Energy  Savings  Opportunity  Survey  (ESOS)  was  done  in  1991 
to  improve  energy  efficiency  by  recommending  feasible 
architectural,  mechanical,  and  electrical  ECOs. 

2.0  DESCRIPTION  OF  ECOS 

The  data  collected  was  subjected  to  a  detailed  analysis 
based  on  Army  criteria.  The  following  energy  conservation 
opportunities  (ECOs)  should  be  implemented: 

2.1  Radiator  Control  valves 

Install  control  valves  on  radiators  at  second  floor  to 
prevent  overheating. 

2.2  Ceiling  Insulation 

Add  insulation  in  the  ceiling  of  the  control  tower  to  reduce 
heat  gain  and  heat  loss. 

2 . 3  Weatberstripping 

The  door  to  the  mechanical  room  (first  floor)  and  all 
windows  except  those  in  the  control  room  shall  be 
weatherstripped  to  reduce  infiltration  and  hence,  energy 
dissipation. 

2.4  Night  Setback  Controls 

Install  clock  controls  for  fan  coil  units  on  second,  third, 
fifth,  and  sixth  floors,  and  an  air  handling  unit  on  the 
sixth  floor.  The  air  handling  unit  will  be  provided  with 
automatic  outside  air  dampers  also.  This  will  save  energy 
during  unoccupied  periods  by  controlling  temperature  and 
outside  air. 

2.5  Fixture  Reflectors 

Install  reflectors  on  three  fluorescent  fixtures  on  the 
third  floor  to  reduce  electric  consumption  while  maintaining 
recommended  lighting  levels. 

3.0  POTENTIAL  ENERGY  SAVINGS  AND  COST 

The  recoinmended  ECOs  have  potential  savings  of  79  Mbtu  and 
$700  per  year  at  a  cost  of  $4,154. 


CONTROL  TOWER  -  BUILDING  1359 
DAVIDSON  AIRFIELD 
FORT  BELVOIR,  VIRGINIA 
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OBSERVATION 

CONTROL 

ROOM 


SEVENTH  FLOOR  PLAN 


THIRD  FLOOR  PLAN 


FCU  A 


omcE 


LATRINE  A 


SECOND  FLOOR  PLAN 


n,‘  MECH. 
A  EQ.  RM. 


rOPAGE 


GENERATOR 

ROOM 


LATRINE 


BREAK 

ROOM 


SIXTH  FLOOR  PLAN 


STORAGE 

RADIO  RM. 

I  I 


FIFTH  FLOOR  PLAN 


FCU  C 


RADAR 

ROOM 


OFHCE 


GROUND  FLOOR  PLAN 


FOURTH  FLOOR  PLAN 


BUILDING  1359  KEY  PLAN 


3 


EC0#1 


RADIATOR  CONTROL  VALVES 


RTJTLDTNG  1359 


ECO  #1  -  Radiator  Control  Valves 

Description  -  Radiators  have  steam  flowing  through  them  even  when  the  heat  is  not  needed, 
thus  overheating  the  respective  spaces.  Control  valves  will  stop  the  flow  of 
steam  when  the  thermostat  set  point  is  reached.  These  radiators  are  located  on 
the  second  floor. 

Energy  Saved  =  25  MBTU/year 

Cost  =  $945  (incl.  SIOH)* 

SIR  =  3.3 

*  The  cost  for  this  ECO  has  been  developed  from  Means  Cost  Estimating  Guide. 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location:  Control  Tower 
Building  1359 
Fort  Be 1 VO ir ,  VA 


By:  Engineering  Applications  Consultants 

ECO:  Install  thermostatic  radiator  control  valves 


QUANTITY 

item  Number  Unit 


Install  valves  4  each 

Remove  exist,  manual  valve  4  each 

Install  fittings  8  each 

SUB-TOTAL: 

..abor  Markup;  21% 

Taxes:  4.5% 

SUB-TOTAL: 

Overhead;  10% 

SUB-TOTAL: 

Profit:  10% 

TOTAL: 


LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit 

Total 

TOTAL 

COST 

$10 

$40 

$94 

$376 

$416 

$30 

$120 

— 

— 

$120 

$15 

$120 

$1 

$8 

$123 

$280 

$384 

$664 

$59 

— 

$59 

— 

$17 

$17 

$339 

$401 

$740 

$34 

$40 

$74 

$373 

$441 

$814 

$37 

$44 

$81 

$410 

$486 

$896 

1-2 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Radiator  Control  Val 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

•E20-II  Advanced  Economic  Analysis  Program 
LCCID  -  based  (version  1,  level  35). 


09-26-91 
60901891.00 
Page  1  of  2 


STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 


1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 

: 

IS  (years) 

**»*1K*****»**********<I****» 

INVESTMENT  COST  SUMMIU^Y 

Construction  cost 

$ 

896 

SIOH  costs 

$ 

49 

Design  costs 

S 

54 

Energy  credit  calc 

$ 

899 

Salvage  value  cost 

-s 

0 

Total  investment  cost 

s 

899 

ANNUAL  ENERGY  SAVINGS  {  +  )  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost  Savings  Annual  Discount  Discounted 

Fuel  $/MBTU  MBTU  /  Yr  Savings  $  Factor  Savings 


ELEC 

DIST 

RESID  ■  ; 

NAT  G 

COAL 

6.07 

0.00 

9.97 

0.00 

0.00 

0 

0 

25 

0 

0 

0 

0 

244 

0 

0 

8.78 

12.34 

12.05 

12.48 

10.01 

0 

0 

2943 

0 

0 

TOTAL 

25 

244 

$ 

2943 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

No  cost  items. 

Total  discounted 

savings ( + ) 

/  costs{-) 

$ 

0 
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Hitlti,  ***********************************  *********************************** 

NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 

One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 


****************»********************************' 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  C0ST{+)  TOTALS 


★  ★★★★★★★★♦★★★Hr**************** 


Non-energy  annual  savings 
Non-energy  one-time  savings 


Total  non-energy  savings 


* *★*★★★***★★★**★★★*****★****************** 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 
Energy  savings  calc 

Non-energy  qualification  not  applicable. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
Simple  payback  period  (years) 


$  244 

$  2943 

3.27 
3.68 
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ECO  #2 


CEILING  INSULATION 


BTTTLDTNG  1359 


ECO  #2  -  Ceiling  Insulation 

Description  -  The  existing  heat  loss/heat  gain  through  the  roof/ceiling  assembly  will  be 
reduced  by  installing  additional  R-19  batt  insulation  above  the  seventh  floor 
ceiling,  improving  the  U-value  from  0.22  to  0.0425  BTU/hr.-  Sq.  Ft.  -  °F. 

Energy  Saved  =  9  MBTU/year 

Cost  =  $530  (incl.  SIOH)* 

SIR  =  3.2 

*  The  cost  for  this  ECO  has  been  developed  from  Means  Cost  Estimating  Guide. 
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CONSTRUCTION  COST  ESTIMATE 


Project: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Bel voir,  VA 


By:  Engineering  Applications  Consultants 

ECO:  Add  insulation  above  drop  ceiling 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  R-19  insulation 

676  sq.  ft. 

$0.17 

$115 

$0.39  $264 

$379 

SUB-TOTAL: 
,abor  Mar3cup: 
'Taxes:  4.5% 
SUB-TOTAL: 
Overhead:  10% 


21% 


SUB-TOTAL: 
Profit:  10% 


TOTAL: 


$115 

$264 

$379 

S24 

— 

$24 

— 

$12 

$12 

$139 

$276 

$415 

S14 

$28 

$41 

$153 

$303 

$456 

$15 

$30 

$46 

$168 

$333 

$502 
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Oiscre'te  Portion  :  Ceiling  Insulation  09-26—91 
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LCCIO  -  based  (version  1,  level  35). 

STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 


1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

• 

25  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

s 

502 

SIOH  costs 

$ 

28 

Design  costs 

$ 

30 

Energy  credit  calc 

s 

504 

Salvage  value  cost 

“S 

0 

Total  investment  cost 

s 

504 

*★★★★★★ 


AIJNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel 

$/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC 

6.07 

2 

12 

11.37 

131 

DIST 

0.00 

0 

0 

17.06 

0 

RESID  ' 

9.97 

7 

66 

16.85 

1109 

NAT  G 

0.00 

0 

0 

17.52 

0 

COAL 

0.00 

0 

0 

13.34 

0 

TOTAL 

9 

77 

$  1240 

************************************************************************* 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

31 

11.65 

361 

Total  discounted 

savings (+) 

/  costs(-) 

$  361 

********i*****************i>*i»*****************  ************** 
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NON-ENERGY  ONE-TIME  SAVINGS {+)  /  COST(-) 


09-26-91 
60901891.00 
Page  2  of  2 


One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 

Total  discounted  savings (+)  /  costs (-) 

$ 

0 

»*»*****i*******  *»*»**.*•***»*»»»’•»*»***»*•***’***»**•*•**  ***************** 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST{+)  TOTALS 

Non-energy  annual  savings 

$ 

361 

Non-energy  one-time  savings 

S 

0 

Total  non-energy  savings 

$ 

361 

************************************************************************* 
PROJECT  QUALIFICATION  TESTS 

Project  non-energy  qualification  test. 

Energy  savings  calc 

Non-energy  qualification  not  applicable. 

5 

First  year  Dollar  savings 

$ 

108 

Total  net  discounted  savings 

Discounted  savings  ratio 

$ 

1601 

3.18 

Simple  payback  period  (years) 

4.65 
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ECO  #3 


WEATHERSTRIPPING 


BUILDING  1359 


ECO  #3  -  Weatherstripping 

Description  -  The  building  doors  and  windows  are  loose  and  have  lost  effective  sealing. 

Weatherstripping  will  cut  down  on  inriltration  through  them  and  will  help  in 
saving  energy.  This  ECO  requires  weatherstripping  all  windows  on  the  second 
through  the  sixth  floor  and  on  the  exterior  door  to  the  mechanical  equipment 
room  door  on  the  ground  floor. 

Energy  Saved  =21  MBTU/year 

Cost  =  $723  (incl.  SIOH)* 

SIR  =  1.7 

*  The  cost  for  this  ECO  has  been  developed  from  Means  Cost  Estimating  Guide. 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location:  Control  Tower 
Building  1359 
Fort  Bel voir,  VA 


By:  Engineering  Applications  Consultants 


ECO:  Weatherstrip  around  windows 

and  first  floor  door 


ITEM 

QUANTITY 
Number  Unit 

LABOR 
Per  unit 

Total 

MATERIAL 
Per  unit 

Total 

TOTAL 

COST 

Weatherstrip  around  windows 

12  each 

$24 

$288 

$8 

$96 

$384 

Weatherstip  door 

1  each 

$65 

$65 

$37 

$37 

$102 

SUB-TOTAL: 

$353 

$133 

$486 

Labor  Markup :  2 1% 

$74 

——— 

$74 

Taxes:  4.5% 

— 

$6 

$6 

'.UB-TOTAL: 

$427 

$139 

$566 

Overhead:  10% 

$43 

$14 

$57 

SUB-TOTAL: 

$470 

$153 

$623 

Profit;  10% 

$47 

$15 

$62 

TOTAL: 

$517 

$168 

$685 
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STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 


1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 

: 

5  (years) 

.*»**»»**********»***»******************** 

INVESTMENT  COST  SUMMARY 

★*★★★***★★*★★★★**★**★★★*★*★★*♦* 

Construction  cost 

$ 

685 

SIOH  costs 

$ 

38 

Design  costs 

$ 

0 

Energy  credit  calc 

$ 

651 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

i-f  1 
U)  1 

<o  1 

1 

1 

1 

ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount  Discounted 

Fuel 

S/MBTU  MBTU  /  Yr 

Savings  $ 

Factor  Savings 

ELEC 

6.07 

0 

0 

3.95  0 

DIST 

0.00 

0 

0 

4.65  0 

rESID  ^ 

9.97 

21 

.  212 

4.34  922 

NAT  G 

0.00 

0 

0 

4.47  0 

COAL 

0.00 

0 

0 

4.27  0 

TOTAL 

21 

212 

$  922 

*★★★★*★★*★*★★★★★★**★*★*♦**♦*’★**♦***♦*** 

.*.*.**********.****************** 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount  Discounted 

Item 

Savings  $ 

Factor  Savings 

Demand  Charges 

51 

4.10  209 

Total  discounted 

savings {+) 

/  costs (-) 

$  209 
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LCCID  -  based  (version  1,  level  35). 

NON-SNERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time 
Savings  $ 


Discount  Discounted 
Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 


Hr  *  Dr  *  *  Hr 


DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST{+)  TOTALS 

Non-energy  annual  savings 
Non-energy  one-time  savings 

Total  non-energy  savings 


PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 
Energy  savings  calc 

Non-energy  qualification  not  applicable. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
Simple  payback  period  (years) 


$  304 


263 

1131 

1.74 


$ 

$ 


ECO  #4 


NIGHT  SET-BACK 


BTTTLDTNG  1359 


ECO  #4  -  Night  Set-Back 

Description  -  The  building  does  not  have  any  night  set-back  controls  and,  as  such,  wastes 

energy  by  maintaining  the  same  comfort  conditions  during  unoccupied  hours  as 
those  during  occupied  periods.  The  controls  will  consist  of  a  night  set-back 
thermostat  and  a  motorized  damper  in  the  outside  air  duct  for  the  air  handling 
unit  on  the  sixth  floor  and  the  time  clock  controls  for  the  fan  coil  units  on  the 
second  through  fifth  floors. 

Energy  Saved  =  20  MBTU/year 

Cost  =  $1,188  (incl.  SIOH)  * 

SIR  =  1.4 

*  The  cost  for  this  ECO  has  been  developed  from  Means  Cost  Estimating  Guide. 
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CONSTRUCTION  COST  ESTIMATE 


Project: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Belvoir,  VA 


By:  Engineering  Applications  Consultants 


ECO:  Install  setback  thermostats  and 

outside  air  damper  control  on  AHU 


QUANTITY 


ITEM 

Number 

Unit 

Install  setback  thermostat 

5 

each 

Remove  thermostat 

5 

each 

Motorized  damper 

1 

each 

Interlock  control 

1 

each 

LABOR 

MATERIAL 

TOTAL 

Per  unit 

Total 

Per  unit 

Total 

COST 

$24 

$120 

$64 

$320 

$440 

$15 

$75 

— 

— 

$75 

$25 

$25 

$120 

$120 

$145 

$25 

$25 

$167 

$167 

$192 

SUB-TOTAL : 

Labor  Markup:  21% 
Taxes:  4.,  5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 


$245 

$607 

$852 

$51 

— 

$51 

— 

$27 

$27 

$296 

$634 

$931 

$30 

$63 

$93 

$326 

$698 

$1,024 

$33 

$70 

$102 

$359 

$768 

$1/126 

TOTAL: 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
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************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 

DACA-31-89-C-0198 

1991 

EAC 


*************•***********************************************************’ 
KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

15  (years) 

Hr******************************** 

INVESTMENT  COST  SUMMARY 

*******,*********»**********.*********** 

Construction  cost 

$ 

1126 

SIOH  costs 

$ 

62 

Design  costs 

$ 

68 

Energy  credit  calc 

$ 

1130 

Salvage  value  cost 

’$ 

0 

Total  investment  cost 

5 

1130 

itiei,********  ******************************************************  ********* 

ANNUAL  ENERGY  SAVINGS {+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel 

$/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC 

6-07 

13 

77 

8.78 

677 

DIST 

0.00 

0 

0 

12.34 

0 

RESID 

9.97 

7 

73 

12.05 

877 

NAT  G 

0.00 

0 

0 

12.48 

0 

COAL 

0.00 

0 

0 

10.01 

0 

TOTAL 

20 

150 

$  1554 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

No  cost  items. 

Total  discounted 

savings (+) 

/  costs (-) 

$  0 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Night  Setback 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 
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LCCID  -  based  (version  1,  level  35). 

***★★★★★*★★★★★*★★★★★★★****★»★**★**  ★*************’^***’‘f*****’^*  ************* 
NON-ENERGY  ONE-TIME  SAVINGS  (  +  )  /  COST(-) 


One-Time  Year 

Item  Savings  $ 

Discount  Discounted 
Factor  Savings 

No  cost  items. 

Total  discounted  savings (+)  /  costs {-) 

$  0 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

Non-energy  one-time  savings 

$  0 

$  0 

Total  non-energy  savings 

1 

</i 

O 

★  ★★★★★★★★★★★★★★★★★★★★★♦★★★★★★★★^'f***************************************** 

PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 

Energy  savings  calc  S 

Non-energy  qualification  not  applicable. 

First  year  Dollar  savings  5  150 

Total  net  discounted  savings  $  1554 

Discounted  savings  ratio  1.37 

Simple  payback  period  (years)  7.54 
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ECO  #5 

REFLECTORS 


BinLDTNG  1359 


ECO  #5  -  Reflectors 

Description  -  There  are  three  fluorescent  light  fixtures  on  the  third  floor  which  are  open  type 
fixtures.  Reflectors  for  these  fixtures  will  reduce  both  lighting  and  cooling 
costs. 

Energy  Saved  =  4  MBTU/year 

Cost  =  $768  (incl.  SIOH)’" 

SIR  =  1.3 

*  The  cost  for  this  ECO  has  been  developed  from  Mean  Cost  Estimating  Guide  and 
vendor  quotes. 
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CONSTRUCTION  COST  ESTIMATE 


Project: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Belvoir,  VA 


By:  Engineering  Applications  Consultants 

ECO:  Install  fluorescent  fixture  reflectors,  third  floor 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  reflectors 

3  each 

$75 

$225 

$105  $315 

$540 

SUB-TOTAL: 

$225 

$315 

$540 

>abor  Markup:  21% 

$47 

— — — 

$47 

^BrTaxes:  4.5% 

— 

$14 

$14 

SUB-TOTAL: 

$272 

$329 

$601 

Overhead:  10% 

$27 

$33 

$60 

SUB-TOTAL: 

$299 

$362 

$662 

Profit:  ,10% 

$30 

$36 

$66 

TOTAL: 

$329 

$398 

$728 
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STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 

DACA-31-89-C-0198 

1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 


15  (years) 


INVESTMENT  COST  SUMMARY 


Consti^ction  cost 
SIOH  costs 
Design  costs 
Energy  credit  calc 
Salvage  value  cost 
Total  investment  cost 


ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 

Unit  Cost  Savings  Annual  Discount  Discounted 

Fuel  $/MBTU  MBTU  /  Yr  Savings  $  Factor  Savings 


ELEC 
DIST 
RES  ID 
NAT  G 
COAL 


8.78 

12.34 

12.05 

12.48 

10.01 


TOTAL  4 

18 

$  95 

*★★★*★*★**★★★**★*★***★★***★★*♦** *****  * 

NON-ENERGY  ANNUAL  SAVINGS (+)  /  COST(-) 

. . *.************************ 

Item 

Annual 
Savings  $ 

Discount  Discounted 
Factor  .  Savings 

Demand  Charges 

93 

9.11  847 

Total  discounted  savings (+)  /  costs (-) 

$  847 
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★  ★★★★^^★★^  ★*★★★**★★*★★★★*♦'***★♦**♦*********'******************** 

NON-ENERGY  ONE-TIME  SAVINGS {+)  /  COST(-) 


One-Time 
Savings  $ 


Item 
No  cost  items* 

Toral  discounted  savings (+)  /  costs (-) 


Year  Discount  Discounted 
Factor  Savings 


DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 


Non-energy  annual  savings 
Non-energy  one-time  savings 


$  847 

$  0 


Total  non-energy  savings 


$  847 


★  *★★★*★*★★*★*★★*★*★**  ******** 


PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test* 
Energy  savings  calc 

Non-energy  savings-to-investment  ratio 
(SIR  <  1)  Project  does  not  qualify. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
Simple  payback  period  (years) 


S  32 

0.18 


$  111 

5  943 

1.36 

6.21 


********************************************* 


★  ★★★★★★★★★*******:(^********** 
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1.ZTZ  CYCLE  COST  ANALYSIS  SinotANY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECI?) 


LOCATION:  , 
PROJECT  Ti: 


FORT  BELVOIR 


REGION  NO. 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


PROJECT  NUMBER  DACA-31— S9-C-GI9S 
_  FISCAL  YR.  _ 


DISCRETE  PORTION  NAME 

AUGUST  1991 

ANALYSIS  DATE  _ 

1. 


BUILDING  1359  -  TOTAL  ALT,  FCn'?= 


ECONOMIC  LIFE 


YEARS  PREPARED  BY_ 

3.937 _ 


LAC 


Si 


2. 


XKVZSSCEKT 

A.  CONSTRUCTION  COST  S. 

B.  SlOE 

C.  DESIGN  COST 

D.  SALVAGE  VALUE  **  $ - 

E.  TOTAL  INVESTMENT  (lA  -i-  13  +  1C  -  ID) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  OATS  ANNUAL  SAVINGS,  UNIT  COST  AND  DISCOUNTED  SAVINGS 

DISCOUNT 
FACTOR  f4) 


s  4.305_ 


COST 

SAVINGS 

ANNUAL  $ 

FVhlL 

S/MBTU/YRd^ 

MaTU/YRr21 

SAVINGS  (3) 

A. 

elec 

s  6.07 

21 

s 

B* 

BIST 

S  7.43 

S 

C. 

BESIB 

5-9.97 

58 

S 

D. 

NG 

s 

s 

E. 

COAL 

s 

s 

T. 

TOTAL 

79 

$  701 

Z. 

NONENERGT  SAVINGS  (+)  / 

COST  (-) 

A. 

ANNUAL  RECURRING 

(V-) 

DISCOUNTED 
SAVINGS  <5) 


s  6,754 


Jll. 


(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVTNG/COST  (3A  X  3A1) 

NONRECURRING  SAVINGS  (*)  /  COST  (-) 


S  1.417 


ITEM 

(1) 

(2) 

(3) 


SAVINGS  (+)  YEAR  OF 
COST  <->fl)  OCCUR. (2) 


DISCOUNT 

FACTORO) 


DISCOUNTED  SAV- 
INGS  COST f -I  <•4) 


S. 

s. 

K 


$. 

$. 

9. 


(4)  TOTAL  S. 


S. 


4. 

5. 

6. 


C.  TOTAL  NONENERGT  DISCOUNTED  SAVINGS (•*')/COST(“)  (3A2+3Bd4) 

D.  PROJECT  HONSNERCY  gUALIFICAXIOH  TEST 

(1)  25%  MAX  NONENERGT  CBLC  (IPS  x  .33)  S - 

a.  IP  3D1  IS  »  OR  >  3C  GO  TO  ITEM  4 

b.  IP  301  IS  <  3C  CALC  SIR  ■  (2P5+3D1)  -  IZ  *  _ 

C.  IP  3D1  IS  a  >  1  60  TO  ITEM  4 

0.  IP  301  IS  <  1  PROJECT  DOBS  HOT  QUALIPY 

FIRST  YEAR  DOLLAR  SAVINGS  2P3  +  3A  +  (3Bld  -  YEARS  ECONOMIC  LIFE) 

TOTAL  MET  DISCOUNTED  SAVINGS  (2PS+3C) 

DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOBS  NOT  QUALIFY)  (SIR)  *  (5-lS) 


,B2h. 


s  8.17L 


1.9 


5-5 


